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PREFACE. 


Aptsr  having  so  long  withdrawn  myself 
from  the  public  eye,  itis  only  under  the  aus* 
pices  of  the  following  work,  that  I  should 
have  ventured  to  appear  once  more  in  it's 
presence. 

The  narratives  of  trayellers,  and»  above 
all,  the  description  of  those  remote  coun« 
tries  of  the  globe,  which  have  immortalized 
the  name  of  .Cook,  have  always  had  a  par* 
ticular  attraction  for  my  mind]  and  led 
me  in  my  early  youth,  to  weave  au 
humble  chaplet  for  the  brow  of  that  gneat 
navigator,  which  my  veherable  ftienck 
Doctor  Kippis,  inserted  in  the  history  of 
his  life.    The  narrative  of  Cook'd  glorious 
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career  derives  a  particular  charm  from 
presenting  to  us  new  systems  of  social 
organization ;  but  it  must  be  admitted, 
that  in  general  sea-expeditions  have  a 
certain  monotony,  which  arises  from  the 
necessity  of  continually  speaking  of  navi- 
gation in  technical  language.  The  mariner 
also,  while  he  braves  the  element  on  which 
he  steers  his  perilous  course,  is  chiefly 
occupied  by  it's  dangers.  The  outlines 
and  the  bearings  of  coasts  are  the  leading 
objects  of  his  researches;  he  visits  only 
the  shores  of  the  countries  where  he  dis- 
embs^rks,  and  holds  but  slight  commuoica* 
tions  with  the  natives  by  whom  they  are 
peopled. 

The  history  of  journies  by  land  in 
distant  regions  is  far  more  calculated  to 
excite  general  interest;  not  only  by  ex- 
tending the  limits  of  science,  but  by  pre- 
senting new  aspects  of  the  variegated 
•cenery  of  the  Globe.  Happy  the  traveller, 
with  whom  the  study  of  Nature  has  not 


bq^n  merely  the  cold  research  of  the 
understanding,  in  the  explanation-  of  her 
properties,  or  the  solution  of  her  problems  I 
who,  while  he  has  interpreted  her  laws,  has 
adored  her  sublimity,  and  followed  her 
steps  with  passionate  enthusiasm^  amidst 
that  solemn  and  stupendous  scenery,  those 
melancholy  and  sacred  sohtudes,  where 
she  speaks  in  a  voice  so  well  understood  by 
the  mysterious  sympathy  of  the  feeling 
hearts  With  what  soothing  emotions^ 
what  eager  delight,  do  we  follow  the  tra* 
veller,  who  leads  us  from  the  cares,  th^ 
sorrows,  the  joys  of  ordinary  life,  to  wan* 
der  in  another  hemisphere!  to  mark'  un^ 
known  forms  of  luxuriant  beauty,  and 
unknown  objects  of  majestic  greatness-— 
to  view  a  new  earth,  and  even  new  skies ! 
from  which  the  stars  known  from  child- 
hood,  the  stars  of  home^  have  disappeared, 
and  are  succeeded  by  a  foreign  firmament. 
How  often  will  posterity  also  turn  from 
tl^e  terrible  page  Qf  our  history,  to  repose 
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on  the  charm  of  a  narrative^  which  dis- 
plays  the  most  enlarged  views  of  science  and 
philanthrophy !  What  sympathy  docs  the 
traveller  excite^  while  he  imprints  the  first 
step,  that  leads  to  civilization  and  all  it's 
boundless  blessings,  along  the  trackless 
desert,  and,  struggling  with  the  savageness 
of  the  untamed  wilderness,  obtains  a  vic- 
tory that  belongs  to  mankind: 

It  were  errcmeous  to  believe,  that 
t^untries,  because  they  have  been  already 
Visited,  are  therefore  known.  A  penetrat- 
ing and  capacious  mind  finds  every  where 
new  materials  for  observation,  llie  work, 
of  which  I  now  offisr  the  translation  to  the 
public,  relates  to  regions  of  which  the 
greater  part  have  never  till  now  been  de- 
scribed by  a  scientific  and  learned  travellen 
A  few  botanists  had  indeed  hei^bdized 
along  those  distant  coasts,  and  added  some 
riches  to  the  vegetable  world.  La  Con- 
d amine,  Don  Jorge  Juan,  and  Bouguer, 
scaled  the  lofty  Andes ;  but  it  was  only  to 


nueacare  tl^r  height^  and  mftke  aiitrdiioim^ 
cal  observatjiom*  Their  jouriials,!  wbicly 
date  farther  back  than  half  a  century^ 
were  written  when  gflology  did  not  exist 
as  a.scienoe,  and  the  [Ajsical  structure  of 
those  giants  of  our  Globe  was  yet  un-; 
known. 

.  What  has  hitherto  beeti  wanting  it  now 
accpmplishejd*  M.  dtf  Humboldt  has  it 
this  work  dis|i)aytid>  nioie  than  in  any  othei^ 
he  has  yet  publi&hed,  his  pepuliar  manner: 
of  contemplatitig  nature  in  all  hftr  over^ 
whelming  greatness.  The  appropriate  cha** 
racter  of  his  writings  is  the  faculty  he  pos* 
sesses  of  raising  the  mind  to  general  ideas, 
without  neglecting  individual  facts;  and 
while  he  appears  only  to  address  hinls6lf  to 
our  reason,  he  has  the  secret  of  awakening 
the  imagination,  and  of  being  understood 
by  the  heart. 

The  general  picture,  which  he  has  drawn 
of  the  Isle  of  Teneriffe,  and  the  geography 
of  it's  plants^  proves,  that  in  objects  often 


viewed  by  others  he  has  seen  what  they 
hiad  failed  to  discern ;  and  in  almost  the 
whole  of  the  remAinder  of  his  travels  he^ 
pursues  alone  the  difficult  path  of  scientific 
discovery.  From  the  Canary  Islands  he 
passes  to  Cumana,  New  Andalusia,  and 
the  missions  of  the  Indians,  Chaymas,  the 
province  of  the  Gara<;cas,  the  banks  of  the 
Apure  and  the  Rio  Negro,  to  the  limits  of 
Brazil,  New  Grenada,  the  Andes  of  Fo 
payan,  Porto^  Quito,  and  Peru,  the  wes* 
tern  part  of  the  Amazons,  Mexico,  and  the 
Isle  of  Cuba.  How  majestic  is  nature  in 
the  forest  and  on  the  banks  of  the  Oroono« 
kof'  the  communications  of  which  flood 

* 

with  that  of  the  Amazons  M.  de  Humboldt 
l^as  astronomically  laid  down  and  deter* 
mined. 

This  great  work  will  now  soon  be  ter- 
minated. M.  de  Humboldt  remains  in  Paris 
for  this  purpose,  with  the  permission  of 
his  own  governnient. 

In  becoming  his  interpreter  in  the  text 
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6f  the  Picttireiqne  Atlas^  and  the  Personal 
Narrative  of  his  vojage,  I  have  been  en-* 
couraged  by  the  care  with  winch  he  has* 
read  most  of  my  pages,  and  corrected 
many  of  my  errdrs*  My  scanty  knowledge 
of  the  first  principles  of  science  seemed  in- 
deed to  preclade  the  full  comprehension  of 
many  of  the*  sublets  of  which  he  treats; 
but  B  short  ex:p€^i4nce  convinced  me,  that 
whdt:is  ckariy  expressed  may  be  clearly 
undentdod  ;  /and  I  shall  perhaps  be  par^ 

doned,  if,  from  tk&  novelty  of  the  subject^  Jt 

»^ 

neologisms     sometimes    occur.      Long    a     ^' 

•  ." 

stranger  to  my  country,  I  have  indeed  no 
critical  favor  to  expect ;  I  mean  that 
species  of  favor,  which  arises  from  personal 
acquaintance,  and,  perhaps  even  unknow* 
ing  to  the  critic  himself,  softens  the  stem 
brow  of  reproof,  and  leads  him  unconsci- 
ously to  be  indulgent,  when  he  only  meant 
to  be  just.  I  have  nothing  to  hope  from 
such  predilection.  My  literary  patrons 
belonged  to  what  Ossian  calls  ^^  the  days 
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of  other'  years/'  Aboire  allt  the  learned 
protector  of  my  early  peo^  he,  whom  I 
have  already  meotiooed,  and  of  whom  I 
Aever  think  without  emotion,  is  long  since 
no  more  I  But  in  appearing  before  an  Eng* 
lish  tribunal,  I  will  not  fear  injustice,  if  I 
hav:e  nothing  to  hope  from  partiality ;  and 
whatever  may  be  the  fate  of  my  imperfect 
copy  of  a  sublime  modeUI  shall  never  fed^ 
tiiat  the  moments  were  mispent,  whieh  I 
have  employed  in  so  soothing,  and  so  nob- 
ble a  taskt 

HELEN  MARIA  WILLIAMS. 
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1  toiae        =        6  feet  4*736  imdies 
1  foot  (pi&  da  roi)  =:    13*789 
1  metre      =:        3        3*371 


Table  of  Degrees  of  the  Centigrade  Thermometery  from  the 
poiot  of  boUing  water  to  that  of  freesing  meroary,  reduced 
to  Fahrenheit s  scale. 
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INTRODUCTION. 


Twelve  years  have  elapsed  since  I  quit- 
ted Europe,  to  examine  the  interior  of  the 
new  continent*  Devoted  from  my  eariiest 
youth  to  the  study  of  nature,  feeling  with 
enthusiasm  the  savage  beauties  of  a  coun- 
try guarded  by  mountains,  and  shaded  by 
.  ancient  forests,  I  experienced  in  my  travels 
such  enjoyments,  as  have  amply  compen- 
sated for  the  privations  inseparable  from 
a  laborious,  and  often  agitated  life.  These 
enjoyments,  which  I  endeavoured  to  im- 
part to  my  readers  in  my  Remarks  upc^ 
the  Steppes,  and  in  the  Essay  on  the  Phy- 
siognomy of  Plants,  were  not  the  only 
fruits  I  have  reaped  from  an  undertaking, 
formed  with  the  design  of  contributing  to 
the  progress  of  natural  philosophy.  I  had 
long  prepared  myself  for  these  observations 
which   were  the  principal  objects  of  my 
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voyage  to  the  torrid  zone.  I  was  provided 
with  instruments  of  easy  and  convenient 
use,  constructed  by  artists  of  the  highest 
reputation  ;  and  I  enjoyed  the  special  pro- 
tection of  a  government,  which,  far  from 
presenting  obstacles  to  my  investigations, 
constantly  honored  ine  with  every  mark  of 
regard  and  confidence.  I  was  aided  by  a 
courageous  and  enlightened  friead,  and, 
what  is  singularly  propitious  to  the  success 
of  participated  labour,  whose  zeal  and  equa- 
nimity never  failed,  amidst  the  fatigues 
and  dangers  to  which  we  were  sometimes 
exposed* 

Under  such  favorable  circumstances, 
traversing  regions  which  for  ages  have  re- 
mained almost  unknown  to  the  greatest 
part  of  the  nations  of  Europe,  I  might  add 
even  to  Spain,  we  have  collected,  Mr.  Bon- 
pland  and  myself,  a  considerable  number 
of  materials,  the  publication  of  which  may 
throw  some  light  on  the  history  of  nations, 
and  the  knowledge  of  nature.  Our  in- 
quiries having  been  directed  towards  a 
great  variety  of  objects,  we  have  been  un- 
able to  present  th^  result  under  the  com« 
mon  form  of  an  itinerary,  and  have  there* 
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fore  consigned  our  observations  in  a  series 
of  separate  works,  compiled  in  the  same 
view,  and  connected  with  each  other  by  the 
nature  of  the  phenomena  which  they  ex- 
plain. This  sort  of  composition  betrays 
more  readily  the  imperfection  of  partial 
labors,  and  therefore  is  unfavorable  to  the 
self-love  of  the  traveller,  but  it  is  highly 
preferable  for  whatever  relates  to  the  phy- 
sical and  mathematical  sciences,  because 
the  different  branches  of  those  sciences  are 
seldom  cultivated  by  the  same  class  of 
leaders. 

I  had  in  view  a  double  purpose  in  the 
travels,  of  which  I  now  publish  the  histori- 
cal narrative.     I  wished  to  make  known 
the  countries  I  had  visited ;  and  to  collect 
such  facts  as  are  fitted  to  elucidate  a  sci- 
ence, of  which  we  have  possessed  scarcely 
the  outline,  and  which  has  been  vaguely 
denominated  natural  history  of  the  worlds 
theory  of  the  Earthy  or  physical  geography. 
The  last  of  these  two  objects  seemed  to 
tne  the  most  important.     I  was  passionate- 
ly devoted  to  botany,  and  certain  parts  of 
zoology,  and  I  flattered  myself  that  our 
investigations  might  add  some  new  species 
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to  those  which  have  been  already  describ- 
ed ;  but  preferring  the  connection  of  facts, 
which  have  been  long  observed,  to  the 
knowledge  of  insulated  facts,  although 
they  were  new,  the  discovery  of  an  un* 
known  genus  seeujed  to  me  far  less  inter- 
esting than  an  observation  on  the  geogra- 
phical relations  of  the  vegetable  world, 
on  the  migration  of  the  social  plants,  and 
the  limit  of  the  height  which  their  differ- 
ent tribes  attain  on  the  flank*  of  the  Cor- 
dilleras, 

The  natural  sciences  are  connected  by 
the  same  ties  that  link  all  the  phenomena 
of  nature.  I'he  classification  of  the  species 
which  we  ought  to  consider  as  the  funda- 
mental part  of  botany,  and  the  study  of  which 
is  become  more  attractive  and  more  easy  by 
the  introduction  of  natural  methods,  is  to 
the  geography  of  plants,  what  descriptive 
mineralogy  is  to  the  indication  of  the  rocks 
which  constitute  the  exterior  crust  of  the 
glob^.  To  comprehend  the  laws  which  are 
observed  in  the  position  of  these  rocks,  and 
determine  the  age  of  their  successive  for- 
mations, and  their  identity  in  the  most 
distant  regions,  the  geologist  ought  to  be 


preriousTy  acquainted  with  the  simple  fos- 
sils, which  compose  the  mass  of  mountains, 
and  of  which  the  names  and  character  are 
the  object  of  oryctognostical  knowledge* 
It  is  the  same  with  that  part  of  the  natural, 
history  of  the  globe,  that  treats  of  the  rela-  • 
tions  the  plants  have  to  each  other,  with  the 
soil  whence  they  spring,  or  the  air  which 
they  inhale  and  modify.  The  progress  of 
the  geography  of  plants  depends  in  a  great 
measure  on  that  of  descriptive  botany ;  and 
it  would  be  injurious  to  the  advancement 
of  the  sciences  to  attempt  rising  to  general 
ideas,  in  neglecting  the  knowledge  of  par- 
ticular facts. 

I  have  been  guided  by  these  considera^ 
tions  in  the  course  of  my  inquiriesr;  they 
were  always  present  to  my  mind  at  the 
period  of  my  preparatory  studies.  ^Vhen 
I  began  to  read  the  numerous  relations  of 
voyages,  which  compose  so  interesting  a 
part  of  modern  literature,  I  regretted  that 
travellers,  the  most  enlightened  in  the  in-: 
sulated  branches  of  natural  history,  were' 
seldom  possessed  of  a  sufficient  variety  of 
knowledge,  to  avail  themselves  of  every  ad- 
vantage arising  from  their  position.     It  ap« 


peared  to  me,  that  the  importance  of  the 
results  hitherto  obtained  did  not  keep 
pace  with  the  immense  progress,  which  se- 
veral parts  of  science,  and  particularly  geo- 
logy, the  history  of  the  modifications  of 
the  atmosphere,  and  the  physiology  of 
animals  and  plants,  had  made  at  the  end 
of  the  eighteenth  century.  I  saw  with  re- 
gret, and  all  scientific  men  have  shared 
this  sentiment,  that  whilst  the  number  of 
accurate  instruments  was  daily  increas- 
ing, we  were  still  ignorant  of  the  height  of 
so  many  mountains  and  elevated  plains; 
of  the  periodical  oscillations  of  the  aerial 
ocean  ;  the  limit  of  perpetual  snows  under 
the  polar  circle,  and  on  the  borders  of  the 
torrid  aone  ;  the  variable  intensity  of  the 
magnetic  fprces,  and  so  many  other  phe- 
nomena, equally  important. 

Maritime  expeditions,  voyages  round 
the  world,  have  conferred  just  celebrity  on 
the  names  of  those  naturalists  and  astro- 
iK>mers,  who  have  been  appointed  by  go- 
vernments to  encounter  the  dangers  they 
present ;  but  while  those  distinguished  per- 
sons have  given  precise  notions  of  the  ex-i 
ternal  configuration  of  countries,  of  the 


natural  history  of  the  ocean,  and  of  the 
productions  of  islanda  and  coasts^  their  ex- 
peditions seem  less  fitted  to  advance  the 
progress  of  geology,  and  other  parts  of  ge- . 
neral  physics^  than  travels  into  the  interior 
of  a  continent.    The  advancement  of  the 
natural  sciences  has  been  subordinate  to 
that  of  geography  and  nautical  astronomy. 
During  a  navigation  of  several  years,  the 
land  but  seldom  presents  it^lf  to  the  ob^ 
servation  of  the  manner ;  and  whep,  after 
lengthened  expectation,  it  is  de6Ci;ied9  he 
often  finds  it  stripped  of  it's  most  beautiful 
productions.     Sometimes  beyond  a  barren 
coast  he  perceives  a  ridge  of  mountains 
covered  with  verdore,  bat  it's  distance  for- 
bids his  examination,  and  the  view  serves 
only  to  increase  his  regrets. 

Journeys  by  land  are  attended  with  con- 
siderable difficulty  in  the  carriage  of  in- 
struments and  collections,  but  these  diffi- 
culties are  compensated  by  real  advantages,, 
which  it  would  be  useless  to  enumerate^ 
It  is  not  by  sailing  along  the  coast,  that  we 
can  discover  the  direction  of  the  chains  of 
mountains,  and  their  geological  constitu- 
tion, the  climate  of  each  zone,  and  it^s  in-» 
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fluence  cm  the  forms  and  the  habits  of  or- 
ganized beings.  I  n  proportion  to  the  bread  th 
.of  the  continents,  the  greater  is  the  display 
on  the  surface  of  the  soil,  of  the  richness  of 
the  animal  and  vegetable  productions;  the 
more  distant  the  central  chain  of  moun- 
tains from  the  shores  of  the  ocean,  the 
greater  variety  we  find,  in  the  bosom  of  the 
earth,  of  those  stony  strata,  the  regular 
succession  of  which  unfolds  to  us  the  his- 
tory of'  our  planet.  In  the  same  manner, 
as  every  being  considered  apart  is  im- 
pressed with  a  particular  type,  we  find  the 
same  impression  in  the  arrangement  of 
brute  matter  organized  in  rocks,  in  the  dis- 
tribution and  mutual  relations  of  plants 
and  animals.  The  great  problem  of  the 
physical  description  of  the  globe,  is  the 
determination  of  the  form  of  these  types, 
the  laws  of  their  relations  with  each  other, 
and  the  eternal  ties  which  Unk  the  phe- 
nomena of  life,  and  those  of  inanimate  na- 
ture. 

In  explaining  the  motives  which  en- 
gaged me  to  undertake  an  expedition  into 
the  interior  of  a  continent,  I  merely  state 
the  general  direction  of  my  ideas  at  an  age 
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when  we  have  not  obtained  a  just  estimate 
of  our  faculties.  The  plans  of  my  early 
youth  have  been  vfery  incompletely  exe- 
cuted. My  journey  has  not  had  all  the 
extent,  which  I  proposed  when  I  sailed, 
for  South  America;  nor  has  it  furnished 
the  number  of  general  results,  which  I  had 
hoped  to  obtain.  The  court  of  Madrid 
had  granted  me  in  1799  permission  to 
embark  on  board  the  galleon  of  Acapulco, 
and  visit  the  Marian  and  Philippine  islands, 
after  traversing  the  colonies  of  the  new 
continent.  1  had  then  purposed  to  go 
back  to  Europe  by  the  great  Archipelago 
of  Asia,  the  Persian  Gulf,  and  the  way  of 
Bagdad.  I  shall  find  occasion  hereafter  to 
state  the  reasons,  which  determined  me  to 
hasten  my  return.  With  respect  to  the 
works  which  Mr.  Bonpland  and  myself 
have  published,  we  hope  that  their  imper- 
fection, of  which  we  are  conscious,  will  be 
attributed  neither  toawapt  of  zeal  dudug 
the  progress  of  our  researches,  nor  to  pre- 
cipitation in  the  publication  of  our  labors. 

A  determined  will  arid  active  perseverance 

•  *  « 

are  not  always  sufficient  to  surmount  every 
obstacle. 


Having  stated  the  general  object  I  had 
in  view  in  my  expeditions,  I  shall  hasten 
to  give  a  slight  sketch  of  the  whole  of  the 
collections  and  observations  which  we  have 
accumulated,  and  the  union  of  which  is 
the  aim  and  end  of  every  scientific  jour-* 
ney.  The  maritime  war,  during  our  abode 
in  America,  having  rendered  the  commu- 
nications with  Europe  very  uncertain,  we 
found  ourselves  compelled,  in  order  to  di- 
minish the  chance  of  losses,  to  form  three 
different  collections.  Of  these,  the  first 
was  embarked  for  Spain  and  France,  the 
second  for  the  United  States  and  England, 
and  the  third,  which  was  the  most  consi- 
derable, remained  almost  constantly  under 
our  eyes.  Towards  the  close  of  our  ex- 
pedition, this  last  collection  formed  forty 
two  boxes,  containing  an  herbal  of  six 
tUousaod  equinoctial  plants,  seeds  %  shells. 


^  Among  the  plants  which  we  have  introduced 
into  the  different  gardens  of  Europe,  I  shall  cite  here, 
1^  worthy  the  attention  of  botanists,  the  following 
species.  Lobelia  fulgens,  1.  splendens,  caldasia  he- 
terophylla^  (bonplandia  geminifiora,  Cav.)>  maurandia 
antirrhiniflora,  gyrocarpus  ammcana,  Jacq.,  cesaU 
pinia  cassioides,  salvia  c»sia,  cyperus  nodosus^  fa«» 
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insects,  and,  what  had  hitherto  never  been 
brojught  to  Europe,  geological  specimens, 
from  the  Chimborazo,  New  Grenada,  and 
the  banks  of  the  river  of  the  Amazons. 

After  the  jpurney  to  the  Oroonoko,  we  left 
a  part  of  these  objects  at  the  island  of 
Cuba,  in  order  to  take  them  on  our  retura 
from  Peru  to  Mexico.  The  rest  followed 
us  during  the  space  of  five  years,  on  the 
chain  of  the  Andes^  across  New  Spain^ 
from  the  shores  of  the  Pacific  Ocean  to  the 
West  Indian  seas.  The  conveyance  of  these 
objects,  and  the  minute  care  they  required, 
occasioned  us  such  embarrassments  as  would 
scarcely  be  conceived^  by  those  even  who 

gara  lentiscifolia,  heliotropiiim  chenopadioides,  con- 
volvulus bogotensis,  c.  arborescens,  ipomoea  longi- 
flora,  solanum  Humboldti,  Willd^  dicbondra  argentea, 
pitcairnia  fu]:furacea,  cassia  pendula,  c.  moUissima^ 
c.  prostrata,  c.  cuspidata,  eupliorbiB  tiumboldti, 
Willd.y  ruellia  foetida,  sisyrinchium  tenuifolium,  slda 
comuta,  s.  triangularis,  phaseolus  heterophyllus, 
glycine  precatoria,  g.  sagittata,  palea  bicolor,  pso« 
ralea  divaricata,  myrica  mexicana,  atriplex  linifolia, 
inga  micropbylla,  aca^a  diptera^  a.  flexuosa,  a. 
patula,  a.  bracbyacantba,  a.  ciliata,  a.  acicularis,  a« 
peruviana,  a.  edulis,  and  several  varieties  of  geor- 
gines.  (See  Willdemw  Enum.  plant,  hort.  BeroL 
1809. 
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have  traversed  the  most  uncultivated  parts 
of  Europe.  Our  progress  was  often  re- 
tarded by  the  threefold  necessity  of  drag- ' 
ging  after  us,  during  expeditions  of  five  or 
six  months,  twelve,  fifteen,  and  sometimes 
more  than  twenty  loaded  mules,  exchang- 
ing these  animals  every  eight  or  ten  days, 
and  superintending  the  Indians  who  were 
employed  in  leading  so  numerous  a  cara- 
van. Often,  in  order  to  add  to  our  col-' 
lections  of  new  mineral   substances  *,  we 

*  The  mineral  and  vegetable  substances  which  we . 
have  brought  from  America,  several  of  which  were 
till  then  unknown^  have  been  submitted  to  chemical 
analysis  by  M.M.  Vanquelin,  Klaproth,  Descotils, 
Allen,  and  Drapier,  who  have  given  descriptions  of 
them  in  separate  memoirs.  I  shall  here  mention  two 
new  mineral  species:  The  feuer-opal,  or  quartz  resi- 
nite  mielle  of  Mexico  {Klaproth y  chem.  Unters.  der 
Min.  T.  iv.  p.  lo6.  SonneschmiSt  Beschr.  der  Mex. 
Bergref.  S.  11 9.  Karsten  min.  Tabellen,  1808,  ;?.  £6* 
88.)  and  the  conchoidal  muriated  silver  of  Peru, 
muschliches  homerz  (Klapr,  IF,  10.  Karst,  p.  60,  97- 
Magazin  der  BerL  Naturf.  /,  158);  the  silver  ore,  pa- 
CO  of  Pasco  {Klapr.IF.)  the  antimonial  gray  copper  ore 
graugultigerz  of  Tasco'(K/.  JF,  74.);  the  mete- 
oric iron,  metcoreisen,  of  Durango  (K/.  IF,  101); 
the  ferriferous  carbonated  limestone,  sta?nglicher 
braunspath,  of  Guanaxuato,  the  crystals  of  which 
reunited  in  bars  form  equilateral  triangles  (K/.*  IF, 


found  ourselves  obliged  to  throw  away 
others,  which  we  had  collected  a  consider- 
able  time  before.  These  sacrifices  were  not 
less  painful  than  the  losses  which  we  acci- 
dentally made.  Sad  experience  taught  us 
but  too  late,  that  from  the  sulty  humidity 
of  the  climate,  and  the  frequent  falls  of  the 
beasts  of  burden,  we  could  preserve  nei- 

199);  the  obsidians  of  the  Knife  mountain  of  Moran, 
and  the  pierre  perl6e,  perlstein  of  Cinapecuaro  CDe«- 
cotils,  Annates  de  Chimie,  LIII,  «60^;  concrete  oxi- 
dated tin,  (wood  tin)  of  Mexico  (DescoHls,  Ann,-- 
LIII  J  266);  the  brown  lead-ore  of  Zimapan  (Desco- 
tils,  Ann.  LIII,  268) ;  the  celestine  of  Popayan  and 
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the  wavellite,   or  hydrargillite ;    a  pepite  of  platina 
of  Choco,  weighing  1088*8  grains,  which  is  18-94f7 
specific  gravity  (Karsten,'  96) ;  the  moya  of  Pelileo, 
a  volcanic  combustible  substance,  containing  felds- 
path  (Klapr.  IV,  289) ;  the  guano  of  the  islands  of 
Peru,    containing    urat    of   Ammonia   (Klapr.    IV. 
299.     Fourcroy  et  Vauquelin,  Mem.  of  the  Inst.  VI, 
369) ;  the  dapich^  of  the  river  Temi,  a  species  of  white 
caoutchouc,  ivhich  is  found  at  the  depth  of  three  or 
four  feet  in  a  damp  soil  (Allen,  Journ.  Phys.  Liv.  XVII. 
77) ;  the  tabasheer  of  the  bamboos  of  America,  dif- 
ferent from  that  of  Asia  (Vattqnelin,  Mem.  de  flnstit. 
VI,  382) ;  the  cortex  Augusturae,  bark  of  the  bonplan- 
dia  trifoliata  of  Carony ;  the  cinchona  condaminea  of 
Loxa,  and  several  other  species  of  cinchina,  which 
we  collected  in  the  forests  of  New  Grenada  (Vau* 
quetin,  Ann.  LIX,  137). 
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ther  the  skins  of  animals  too  hastily  pre- 
pared, nor  the  fishes  and  reptiles  placed  in 
phials  filled  with  alcohol.  I  have  thought 
proper  to  enter  into  these  details,  which, 
although  little  interesting  in  themselves, 
}>rove  that  we  had  no  means  of  bringing 
back,  in  their  natural  state,  many  objects 
of  zoology  and  comparative  anatomy, 
of  which  we  have  published  descriptions 
and  drawings.  Notwithstanding  some  ob- 
stacles, and  the  expense  occasioned  by  the 
carriage  of  these  articles,  I  had  reason  to 
applaud  the  resolution  I  had  taken  before 
my  departure,  of  sending  to  Europe  the 
duplicates  only  of  the  productions  we  had 
collected.  I  cannot  too  often  repeat,  that 
when  the  seas  are  infested  with  privateers, 
a  traveller  can  be  sure  only  of  the  objects 
in  his  own  possession.  A  very  small  num« 
ber  of  the  duplicates,  which  we  shipped 
for  the  ancient  continent  during  our  abode 
in  America,  were  saved  j  the  greater  part 
fell  into  the  hands  of  persons  unknown  to 
science.  When  a  ship  is  condemned  in  a 
foreign  port,  boxes  containing  only  dried 
plants  or  stones,  far  from  being  sent  to  the 
scientific  men  to  whom  they  are  addressed^ 


remain  consigned  to  oUivion.  Some  of 
our  geological  collections  taken  in  the 
Southern  Ocean  had,  however,  a  happier 
fete.  We  were  indebted  for  their  preser- 
vation to  the  generous  activity  of  Sir  Jo* 
seph  Banks,  President  of  the  Royal  Society 
of  London,  who,  amidst  the  political  agi- 
tations of  Europe,  has  unceasingly  labored 
to  strengthen  the  ties  by  which  are  united 
the  scientific  of  all  nations. 

The  same  causes,  which  checked  our  com^ 
munications,  have  contributed  also  to  form 
Bumerous  obstacles,  since  our  return,  to  the 
publication  of  a  work,  which  from  it's  na« 
ture  must  be  accompanied  by  a  consider- 
able number  of  engravings  and  maps.  If 
such  difficulties  are  sometimes  encountered 
in  Undertakings  made  at  the  expense,  and 
by  the  munificence  of  governments,  hoir 
much  more  must  they  be  felt  by  private 
individuals !  It  would  have  been  impossi^ 
ble  for  us  to  have  surmounted  them,  if  the 
liberal  zeal  of  the  editors  had  not  been 
seconded  by  the  extreme  favor  of  the  pub- 
lic. More  than  two  thirds  of  our  work  are 
already  published.  The  maps  of  the 
Oroonoko,  of  the  Cassiquiare,  and  of  the 
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river  Magdalena^  founded  on  my  astrono* 
mical  observations,  together  with  several 
hundred  plants,  are  engraved  and  readj 
to  appear.  I  shall  not  leave  Europe  to 
undertake  an  expedition  into  Asia,  till'  I 
have  laid  before  the  public  the  whole  result 
of  my  travels  in  the  New  Continent. 

In  the  memoirs  in  which  we  have  in- 
vestigated the  various  objects  of  our  re- 
marks, we  have  considered-  each  pheno- 
menon under  different  aspects,  and  classed 
our  observations  according  to  the  relations 
which  they  bear  to  each  other.  To  give  a 
just  idea  of  the  method  we  have  followed, 
I  shall  here  add  a  succinct  enumeration  of 
the  materials^;\vith  which  we  were  furnished 
for  describing  the  volcanoes  of  Antisana 
and  Pichincha,  as  well  as  that  of  Jorullo, 
which  in  the  night  of  the  20th  of  September 
1759,  rose  from  the  earth  one  thousand 
five  hundred  and  seventy -eight  French  feet 
above  the  surrounding  plains  of  Mexico. 
The  position  of  these  singular  mountains  in 
longitude  and  latitude  was  ascertained  by 
astronomical  observations.  We  took  the 
heights  of  the  different  parts  by  the  aid  of 
the   barometer,    and    determed    the. dip 
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of  tbe  needle  and  the  intensity  of  the  mag-* 
netic  forces.  Our  collections  contain  the 
plants  which  are  spread  on  the  flanks  of 
these  volcanoes;  and  specimens  of  diiBferent 
rocks,  which,  piled  on  each  other^  consti* 
tute  their  external  coat  We  are  en-^ 
abled  to  indicate  by  measures  sufficiently 
exact  the  height  above  the  level  of  the 
ocean,  at  which  we  found  each  group  ot 
plants,  and  each  volcanic  rock.  Our  jour* 
nals  fiunish  us  with  a  series  of  observations 
on  the  humidity,  the  temperature,  the  elec^ 
tricity,  and  the  degree  of  t|ie  transparency 
of  the  air  on  the  brinks  of  the  craters  of  Pi« 
chincha  and  Jorullo ;  the  topographical  plans 
and  the  geological  profiles  of  these  moun* 
tains,  founded  in  part  on  the  measure  of 
vertical  bases,  and  on  angles  of  altitude. 
Each  observation  has  been  calculated  ac* 
cording  to  the  tables  and  the  methods,  which 
afe  considered  as  the  most  exact  in  the  ^ 
actual  state  of  our  knowledge;  and  in 
order  to  judge  of  the  degree  of  confidence 
which  the  results  may  claim,  we  have  pre- 
served the  whole  detail  of  our  partial  oper« 
ations. 

It  would  have  been  possible .  to  blend 


XVIB 


these  different  raateriak  in  a  work  devoted 
wholly  to  the  descriptions  of  the  volcanoes 
of  Peru  and  New  Spain.  Had  I  given  the 
physical  description  of  a  single  province,  I 
could  have  treated  separately  what  relates 
to  geography,  mineralogy,  ^nd  botany ;  but 
how  could  I  interrupt  either  the  narrative, 
a  disquisition  on  the  manners,  the  aspect 
of  nature,  or  the  great  phenomena  of 
general  physics,  by  the  fatiguing  eniimera^ 
tioa  of  the  productions  of  the  country,  the 
description  of  new  species  of  animals  and 
plants,  or  by  the  dry  detail  of  astronomical 
observations?  Had  I  adopted  a  mode  of 
composition,  which  should  have  contained 
in  the  same  chapter  all  that  has  been  ot> 
served  on  the  same  point  of  the  globe,  I 
should  have  composed  a  work  of  cumbrous 
length,  9.Qd  devoid  of  that  clearness,  which 
arises  in  a  great  measure  from  the  methodi- 
cal di$tribution  of  the  matter.  Notwitb- 
standiQg  the  e0brts  which  I  have  made  to 
avpid,  in  this  narration  of  my  journey,  the 
errors  I  had  to  dreads  I  feel  conscious,  that 
I  have  not  always  succeeded  in  separating 
the  observations  of  detail  from  those  gene* 
X9I  consequences,  which  interest  every  en- 


lightened  mind.  These  results  comprise  in 
one  view  the  climate,  and  it's  influence  on 
organized  beings,  the  aspect  of  the  country, 
varied  according  to  the  nature  of  the  soil 
and  it's  vegetable  covering,  the  direction  of 
the  mountains^  and  the  rivers  which  sepa* 
Tate  the  races  of  men  as  well  as  the  tribes 
of  vegetables ;  and  finally,  those  modifica- 
tions,  which  the  state  of  nations,  placed  in 
different  latitudes,  and  in  circumstances 
more  Or  less  favorable  to  the  display  of 
their  faculties  undergoes.  I  am  not  afraid 
of  having  too  much  enlarged  on  objects  so 
worthy  of  attention  r  one  of  the  noblest  pri- 
vileges, which  distinguish  modern  civiliza- 
tion  from  that  of  remoter  times,  is  the  hav* 
ing  enlarged  the  mass  of  our  conceptions, 
having  rendered  us  more  capable  of  per- 
ceiving the  connection  between  the  physical 
and  intellectual  world,  and  having  throwri 
a  more  general  interest  over  objects,  which 
heretofore  occupied  only  a  small  number  of 
scientific  men,  because  these  objects  were 
contemplated  separately,  and  from  a  nar- 
rower point  of  view. 

It  is  probable  that  the  volumes,  which  I 
am  now  about  to  publish,  will  fix  the  atten«i 

c  ^ 


tion  of  a  greater  number  of  readers  than  the 
detail  of  observations  merely  scientific,  or 
than  my  researches  on  the  population,  the 
commerce,  and  the  mines  of  New  Spain. 
I  may  therefore  be  permitted  to  enume- 
rate in  this  place  all  that  we  have  hitherto 
published.  When  several  works  are  inter- 
woven in  some  sort  with  each  other,  it  may 
perhaps  be  interesting  to  the  reader,  to 
know  the  sources  from  which  he  may  ob- 
tain more  circumstantial  information.  In 
the  journey  of  Pallas,  which  is  so  remark- 
able for  the  precision  and  depth  of  his 
researches,  the  same  Atlas  contains  geogra- 
phical maps,  the  costumes  of  different 
nations,  relicks  of  antiquity,  and  figures 
of  plants  and  animals.  In  conformity  to 
the  plan  of  our  work,  we  have  distributed 
these  plates  into  distinct  parts;  having 
divided  them  into  the  two  geographical  and 
physical  Atlasses,  which  belong  to  the  nar- 
native  of  the  travels,  and  the  Political  Essay 
on  the  Kingdom  of  New  Spain ;  the  Views 
of  the  Cordilleras,  and  the  monuments  of  the 
natives  of  America;  and  the  Equinoctial 
plants,  the  Monography  of  the  Melastomas, 
and  the  Collection  of  zoological  observations. 
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As  I  shall  often  be  obliged  to  cite  these 
different  works,  I  shall  mention  in  notes 
the  abbreviations,  which  I  have  used  to  in- 
dicate the  titles. 

I.  Astronomical  observations^  trigonome-- 
trical  operations  and  barometrical  measure-- 
ments  made  during  the  course  of  a  journey 
to  the  equinoctial  regions  of  the  New  Con-- 
tinent  ♦  from  1799  to  1804.  This  work,^ 
to  which  are  added  historical  researches 
on  the  position  of  several  points  important 
to  navigators,  contains,  first,  the  original  ob- 
servations which  I  made  from  the  12«  of 
soQthern,  to  the  41®  of  northern  latitude ; 
the  transits  of  the  sun  and  stars  over  the 
meridian ;  distances  of  the  moon  from  the  sun 
and  the  stars ;  occultations  of  the  sateHites ; 
eclipses  of  the  sun  and  moon  ;  transits  of 
mercury  over  the  disk  of  the  sun  ;  azimuths; 

*  Astron.  Observations,  two  volumes  in  4to.  I 
have  discussed  in  the  introduction,  placed  at  the  head 
of  this  work,  the  choice  of  the  most  proper  instru- 
ments to  employ  in  distant  joumies,  the  degree  of  pre- 
cision that  can  be  obtained  in  the  different  kinds  of 
observations,  the  peculiar  motions  of  certain  great 
stars  of  the  southern  hemisphere,  and  several  methods 
the  use  of  which  is  not  sufficiently  common  among 
navigators. 
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oircum*nieridian  altitudes  of  the  moon,  to 
determine  the  longitude  by  the  differences  of 
the  declination ;  researches  on  the  relative 
intensity  of  the  light  of  the  austral  stars ; 
geodesical  measures,  &c.   Secondly,  a  trea* 
tise  on  the  astronomical  refractions  under 
the  torrid  2one,  considered  as  the  effect  of 
the  decrement  of  caloric  in  the  strata  of  the 
air;  thirdly,  the  barometric  measurement  of 
the  Cordillera  of  the  Andes,  of  Mexico,  of 
the  province  of  Venezuela,  of  the  kingdoni 
of  Quito,  and  of  New  Grenada;  followed  by 
geological  observations,  and  containing  the 
indication  of  four  hundred  and  fifty-three 
heights,  calculated,  according  to  the  me- 
thod of  Mr,  Laplace,   and  the  new   co- 
efficient of  Mn  Ramond ;  fourthly,  a  table 
of  near  seven  hundred  geographical  posi- 
tions on  the  New  Continent;  two  hundred 
and  thirty-five  of  which  have  been  deter- 
mined by  my  own  observations,  according 
to  the  three  coordinates  of  longitude,  lati- 
tude, and  height* 

II.  Equinoctial  plants  collected  in  Mexico^ 
in  the  Isle  of  Cuha^  in  the  provinces  ofCa- 
raccaSj  Cumana,  and  Barcelona^  on  the 
4^ndes  of  New  Grenada^  Quito^  and  Peru, 


arid  on  the  banks  of  the  Rid  Ne'gro\  the 
Oroonokoj  and  the  river  of  Amazons  \ 
Mr«  Bonpland  Ha^  given  the  figures  of 
more  than  forty  new  genierat  of  plants  of  the 
torrid  zone^  classed  according  to  their  natu** 
ral  families*  The  methodical  desicrip^ions 
of  the  species  are  both  in  French  and  in 
Latin,  and  accompanied  by  observations 
on  the  medicinal  properties  of  the  plants, 
on  their  use  in  the  arts,  and  on  the  climate 
of  the  countries  where  they  are  found. 

IIL  Monographif  of  the  Melastomas,  rhex* 
ia^  and  other  genera  of  this  order  of  plant  s^. 
This  work  will    comprise  upwards  of  a 

*  Equinoctial  plants,  2  vols,  folio^  with  more  than 
120  plates.  This  number  of  plates  has  been  greatly 
augmented  since  M.  de  Humboldt  wrote  this  intro^ 
duction.  The  number  contained  in  the  two  volumes 
win  exceed  150.  See  the  prospectuB  of  M.  de  Hum-^ 
boldt's  at  the  end  of  the  volume. 

t  We  shall  cite  here  only  the  genera,  ceroxylon, 
marathrum,  cassupa,  saccellium,  cheirostemon,  rhe- 
tinipbyllum,  machaonia,  limnocharis,  bertholetia,  ex- 
ostema,  vauquelinia,  guardiola,  turpinia,  salpianthus, 
hermesia,  cladostyles,  lilaea,  culcitium,  espeletia, 
bonplandia,  platycarpum,  andromachia,  menodora, 
gaylussaica,  podopterus,  leucophyllum,  angelonia. ' 

J  Melastomas,  2  vols,  folio,  with  colored  pljlites. 
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hundred  and  fifty  species  of  melastomaceay 
which  we  collected  during  the  course  of 
our  fexpeditionsy  and  which  form  one  of 
the  most  beautiful  ornaments  of  tropical 
vegetation.  Mr.  Bonpland  has  added  the 
plants  of  the  same  family,  which,  among  so 
many  other  rich  stores  of  natural  history^ 
Mr.  Richard  collected  in  his  interesting  ex«- 
pediiion  to  the  Antilles  and  French  Gui« 
ana,  and  of  which  he  has  communicated  to 
us  the  descriptions. 

-  IV.  B^say  on  the  geography  qf  plants^ 
accompanied  with  a  physical  table  of  the 
equinoctial  regions,  founded  on  measures 
taken  from  the  tenth  degree  of  northern 
to  the  tenth  degree  of  southern  latitude  *. 
I  have  endeavoured  to  collect  under  a 
single  point  of  view  the  whole  of  the  phy- 
sical phenomena  of  that  part  of  the  New 
ContiniBpt,  comprised  in  the  torrid  zone, 
from  the  level  of  the  South  Sea  to  the 
highest  sumpiit  of  ]h^  Ap4^3  ;  namely,  the 

*  This  work,  printed  for  the  first  fime  in  J  806,  will 
be  reprint^  with  additions,  and  form  part  of  the  fifth 
division  of  the  complete  collection,  under  the  title  of 
General  Physics.  I  have  explained  the  first  ideas  of 
the  geography  of  plants^  their  mtftral  dissociations,  and 
the  history  of  their  migrations,  in  my  Flora,  &c. 
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vegetation,  the  aoimals»  the  geological  facts, 
the  cultivatiou  of  the  soil,  the  temperature 
of  the  air,  the  limit  of  the  perpetual  snows, 
tiie  chemical  constitution  of  the  atmos- 
phere, it's  electrical  intensity,  it's  barometri- 
cal pressure,  the  decrement  of  gravitation, 
tibe  intensity  of  the  azure  color  of  the  sky,  the 
diminution  of  the  light  during  it's  passage 
through  the  successive  strata  of  the  air, 
the  horizontal  refractions,  and  the  heat  of 
boiling  water  at  different  heights.  '  Four- 
teen scales,  disposed  at  the  side  of  a  pro- 
file of  the  Andes,  indicate  the  modificationi 
which  these  phenomena  undergo  from  the 
in^uence  of  the  elevation  of  the  soil  above 
the  level  of  the  ocean.  Each .  group  of 
plants  is  placed  at  the  height  that  nature 
has  assigned,  and  we  may  follow  the  pro- 
digious variety  of  their  forms,  from  the 
region  of  the  palms  and  the  fern-trees  to 
those  of  the  johannesia  (chuquiraga, 
Juss.)  the  gramineous  plants,  and  lichens. 
These  regions  form  the  natural  divisions  of 
the  vegetable  empire ;  and  in  the  Same 
manner  as  the  perpetual  snows  are  found 
jIn  every  climate  at  a  determinate  height, 
|;he  febrifuge    species    of   the  quinquini^ 
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(bincliotia)  have  also  their  fixed  limits, 
Irhich  I  have  marked  iD  the  botanical  chart 
belonging  to  this  essay. 
-  V.  Collection  of  observations  on  zoology 
and  comparative  anatomy*.  I  have  com^- 
prised  in  this  work  the  history  of  the 
condor ;  experiments  on  the  electrical  ax> 
tion  of  the  gymnotus  -f" ;  a  treatise  on  the 
larynx  of  the  crocodiles,  the  quadnimani, 
and  birds  of  the  tropics ;  the  descripttoa 
of  several  new  species  of  reptiles,  fishes, 
birds,  monkeys,  and  other  mammalia  but 
little  known.  A  distinguished  man  of  sci« 
ence,  whose  constant  friendship  has  been 
highly  honorable  and  advantageous  to  me 
during  a  great  number  of  years,  Mr.  Cu« 
vier,  has  enriched  the  collection  with  a 
very  extensive  treatise  on  the  axolotl  of 
the  lake  of  Mexico,  and  on  the  genera  of 

*  Zoolog.  Ohs.  two  vols,  in  4to.  The  first  of  these 
volumes  is  published  with  thirty  plates,  most  of  which 
are  colored.    The  second  volume  is  far  advanced. 

t  These  experiments  are  connected  with  those  I 
published  previoils  to  my  departure  to  America^  in 
the  second  vokune  of  my  essay  on  the  irritability  of 
the  nerves  and  muscular  fibre,  and  on  the  chemi- 
cal action  which  keeps  up  the  life  of  animals  and 
plants.    1796. 
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tbe  protei  in  general.  This  naturalist  hat 
also  recognized  two  new  species  of  masto- 
4ontes»  and  a  real  elephant,  among  the 
fossil  bones  of  quadrupeds  which  we 
brought  from  America  *•  The  description 
of  the  insects  collected  by  Mr.  Bonpland 
is  due  to  Mr.  Latreille^  whose  labours  have 
so  much  contributed  to  the  progress  of  en-* 
tomology  in  our  times.  The  second  vo* 
lume  of  this  work  will  contain  the  figures 
of  the  Mexican,  Peruvian,  and  Aturian  . 
ftkujlls,  which  we  have  deposited  in  the  Mu- 
jseuHi  of  Natural  History  at  Paris,  and  on 
which  Mr.  Blumenbach  has  already  pub- 
lished observations  in  the  Decas  quint  a 
craniorum  diversarum  gentium. 

VI.  Political  essay  on  the  kingdom  of 
New  Spain^  with  a  physical  and  geogra^ 
phical  atlaSj  founded  on  astronomical  ob^ 
servationsj  and  trigonometrical  and  baro^ 
metrical  measurement  -f.  This  work,  found- 

^   *  Ann^  of  the  Maseum  o£  Nat.  Hist.  t.  yiii,  p.  57, 
and  pp.  412,  413,  pi.  2>  figs.  1,  5. 

f  PoUt.  Ess*  &c.  in  two  vols,  in  4to^  and  an  Atlas 
jof  twenty  charts  in  folio.  My  general  map  of  the 
ktngdpm  of  New  Spain,  formed  on  astronomical  obser^ 
mtionsj  and  on  the  whole  of  the  materials  which  ex? 
$Ued  in  Miucici^  in  1804;  has  been  copied  hj  Mr* 


\ 
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cd  on  a  great  number  of  official  memoirsi 
presents,  in  six  divisions,  considerations  on 
the  extent  and  natural  appearance  of 
Mexico,  on  the  population,  on  the  man- 
ners of  the  inhabitanls,  their  ancient  civi- 
lization,  and  the  political  division  of  their 
territory.  It  embraces  at  the  same  time 
the  agriculture,  the  mineral  riches,  the  ma« 
nufactures,  the  commerce,  the  finances, 
and  the  military  defence  of  this  vast  coun- 

Arrowsmith,  who  has  appropriated  it  to  himself^  by 
publishing  it  on  a  larger  scale,   under   the   title   of 
New  Map  of  Mexico,  compikd  from  original  Dficu^ 
mentSj  by  Jirrowsmiih.    It  is  very  easy  to  recognize 
this  map  from  the  number  of  chalcographies  errors 
with  which  it  abounds,  from  the  explanation  of  the 
signs  which  he  has  forgotten  to  translate  from  the 
French  into  English,  and  from  the  word  ocean,  which 
is  engraved  amidst  the  mountains,  in  a  place  where 
the  original  sti^tes,  that  the  elevated  plain  of  TohccL 
it  1400  toises  above  the  level  of  the  ocean.    The  conduct 
of  Mr.  Arrowsmith  is  so  much  the  more  reprehen-> 
sible,  as  neither  Messers.  Dalrymple,  Rennel,  D'  Ar- 
cy  de  la  Rochette,   nor  any  of  those  other  excel* 
lent  geographers   England  boasts,  have  ever  given 
him  the  example,  either  in  their  maps,  or  the  ana. 
lyses  which  accompany  them.    The  reclamations  of  a 
traveller  must  appear  just,  when  mere  copies  of  his 
labors    are  published   imder   the   names    of   other 
persons.  *■' 
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try\    In  treating  on  these  different  objects 
of  political  economy,  I  have  endeavoured 
to  consider  them  under  a  general  point  of 
view ;  I  have  drawn  the  parallel  of  New 
Spain,  not  only  with  the  other  Spanish  eo-: 
lonies,  and  the  confederation  of  the  United 
States  of  North  America,  but  also  with 
the  possessions  of  the  English  in  Asia;  I 
have    compared    the  agriculture  of   the 
countries  situate   under  the  torrid  zone, 
with  that  of  the  temperate  climates ;  and 
I  have  examined  the  quantity  of  colonial 
produce  necessary  to  £urope  in  the  pre- 
sent state  of  it's  civilization.     In  tracing 
the  geognostic  description  of  the  districts, 
of  the  richest  mines   of  Mexico,   I  have 
given  a  statement  of  the  mineral  produce, 
the  population,  the  imports,  and  exports, 
of  the  whole  of  Spanish  America ;  I  have, 
upon   the  whole,  examined  several  ques- 
tions, which,  for  want  of  precise  data,  had 
never  hitherto  been  treated  with  the  import- 
ance whfch  they  demand ;  such  as  those 
Qn  the  influx  and  reflux  of  metals  ^^  on  their 

*  The  recent  travels  of  Major  Zebulon  Montgo* 
mery  Pike,  in  the  northern  provinceg  of  MexicOi 
X^ccmM  of  the  Expedition  to  (he  sources  of  the  Mil- 


progressife  acctttnulatioti  in  Europe  and 
Asia,  and  on  the  quantity  of  gold  and  !sil« 
ver,  which,  since  the  discovery  of  America 
down  to  our  own  times,  the  old  world  has 
received  from  the  new.    The  geographical 

mipfif  and  to  the  iniericr  Parti  of  New  Spain,  Phu 
ladelphia,  1810)  contains  valuable  notions  on  the  rir 
vers  La  Platte  and  Arkansas,  as  well  as  on  the 
chain  of  mountains  which  extends  to  the  North  of 
New  Mexico,  towards  the  sources  of  these  two  rivers : 
bat  the  numerous  statistical  data,  which  Mr.  Pike  has 
collected  in  a  country  of  the  language  of  which  he  was 
ignorant,  are  for  the  greater  part  very  inaccurate.  Ac- 
cording  to  this  author^  the  mint  of  Mexico  coins  every 
year  50  millions  of  piastres  in  silver,  and  14  millions 
in  gold:  while  it  is  proved  by  the  tables  annually 
printed  by  order  of  the  Court,  and  published  in  the 
Political  Essay,  that,  the  year  in  which  the  produce  of 
the  mines  was  the  most  abundant,  the  coinage 
amounted  only  to  25,806,074  piastres  in  silver,  and  to 
I,d59>8l4  piastres  in  gold.  Mr.  Pike  displayed  admi- 
rable courage  in  an  important  undertaking  for  the 
investigation  of  western  Louisiana;  but  unprovided 
with  instruments,  and  strictly  watched  on  the  road 
from  Santa  Fe  to  Natchitoches,  he  could  do  nothing 
towards  the  progress  of  the  geography  of  the  proving 
doi  internai.  The  maps  of  Mexico,  which  are  annexed 
to  the  narrative  of  his  journey,  are  reduced  from 
*  my  great  map  of  New  Spain,  of  which  I  left  a  copy, 
in  1S04,  at  the  secretary  of  state's  office  at  Wash« 
ington. 


iatroduction  at  the  beginning  of  this  work 
contains  the  analysis  of  the  materials, 
which  have  been  used  in  the  construction 
of  the  Mexican  Atlas. 

VII.  Views  of  the  CwdilhraBy  and  monu^ 
ments  of  the  indigenous  nations  of  the  new 
continent  *.  This  work  is  meant  to  display 
a  few  of  the  great  scenes  of  nature  in  the 
lofly  chain  of  the  Andes,  and  at  the  sam^ 
time  throw  some  light  on  the  ancient  civi« 
Jization  of  the  Americans,  from  the  study 
of  their  monuments  of  architecture,  their 
hieroglyphics,  their  religious  rites,  and  their 
astrological  reveries.  I  have  given  in  thii 
work  a  description  of  the  teocalli,  or  Mex«* 
ican  pyramids,,  compared  with  that  of  the 
temple  of  Belus ;  the  arabesques  which 
cover  the  ruins  of  Mitla,  idols  in  basalt, 
ornamented  with  the  calantica  of  the 
heads  of  Isis ;  and  a  considerable  number 
of  symbolical  paintings,  representing  die 
serpent  woman,  who  is  the  Mexican  Eve : 

« 

*  Monum.  Amer.  one  vol.  in  folio^  with  60  plates^ 
part  of  which  are  colo];edy  accompanied  by  explanaf* 
tory  treatises.  This  work  may  be  considered  as  the 
picturesque  Atlas  to  the  historical  nanative  of  the 
voyage..  -     •    ^ 


XXXVl 


the  deluge  of  Coxcox,  and  the  first  migra* 
tions  of  the  natives  of  the  Azteck  race. 
I  have  endeavoured  to  prove  the  striking 
analogies  which  exist  between  the  calendar 
of  the  Toltecksy  and  the  catasterisms  of 
their  zodiac,  and  the  division  of  time  of 
the  people,  of  Tartary  and  Thibet ;  as  well 
as  the  Mexican  traditions  on  the  four  re^ 
generations  of  the  globe,  the  pralayas  of 
the  Hindoos,  and  the  four  ages  of  Hesiod. 
I  have  also  included  in  this  work,  in  addi- 
tion to  the  hieroglyphical  paintings  I 
brought  back  to  Europe,  fragments  of  all 
the  Azteck  manuscripts,  which  are  found 
at  Rome,  Veletri,  Vienna,  and  Dresden, 
and  of  which  the  last  reminds  us,  by  it's 
lineary  symbols,  of  the  kouas  of  the  Chi- 
nese. Together  with  the  rude  monuments  of 
the  natives  of  America,  the  same  volume 
contains  picturesque  views  of  the  moun- 
tainous countries,  which  these  people  have 
inhabited;  such  as  those  of  the  cataract 
of  Tequendama,  of  Chimborazo,  of  the 
volcano  of  Jorullo,  and  of  Cayambe, 
the  pyramidal  summit  of  which,  covered 
with  perennial  ice,  is  situate  directly  un- 
der the  equiuoctial  line.    In  every  zone 


lite  conSguration  of  the  ground,  th6  phy* 
tHOgnoitiy  of  the  plants,  and  the  aspect  <h 
a  smiling  or  isavage  nature,  have  great  in**- 
fluence  on  the  progress  of  the  arts>  and  on 
the  style  which  distinguishes  their  produce 
lions;  and  this  influence  is  so  much  the 
more  perceptible,  as  man  is  farth^  removed 
£rom  civilization. 

I  could  have  udded  to  this  work  le* 
searches  <m  .  the  character  of  languages 
which  are  the  most  durable  monuments  of 
nations.  I  have  collected  a  number  of 
materials  on  those  of  America,  of  which 
Messrs.  Frederic  Schlegd  and  Vater  have 
made  use :  the  first  in  his  Considerations 
<»n  the  Hindoos,  the  second  in  his  conti« 
Auation  of  the  Mithridates  of  Adeltmg,  in 
the  Ethnographical  Magazine,  and  in  His 
Inquiries  into  the  Population  of  the  New 
Continent.  These  materials  are  now  in 
the  hands  of  my  brother,  M.  William  de 
Humboldt^  who,  during  his  journey  in 
Spain,  and  a  long  abode  at  Rome,  formed 
<Jie  richest  collection  of  American  vocabu* 
laries,  that  has  ever  existed*  His  know^ 
ledge  of  the  ancient  and  modera  languages 
being  very  extensive,  he  has  made  some 
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{^pprQi;iaiatioD8  on  this  object^  to 
impprtaot,  %  the.  plvlospphiciil  rtudy  of 
tbc[  history,  of  mail.  I  flatter  ^mjrself^  that 
a  p^rt;  of  hi^  lafators  will  find  a  plac;0  in.  this 
narrajtive.  . 

Of  tho^e  difiGerent  works  which  I  have 
here  .eoymeratedi  the  second  and  third 
were  composed  by  Mr.  Bonplandi  from  the 
ob$erva^pn^  wl^i^h  he  ma^e  on  the  spot, 
in  a  botanical  jpurnaL    This  journal  con- 
tains more  tjbaa .  four  thousand  methodical 
descnptions  pf ;  equinoctial  plants,  a  ninth 
part  only  of  whi^h  have  been  madp  by 
me^tan^  will  appear  in  -a- separate  public 
oation,.  under  the.  title  of  Nova  Genera 
et  Speci,e^  ^lantarum.    In  this  work  will' 
.  be  found  net  only  the  new  species  which 
we.  collected,  and  the  number  of  which, 
after  a  long  examination  by  one  61  the 
fijcst  botanists  of  the  age.  Prof.  Willdenow, 
an^ounts  to  fourteen  or  fifteen  hundred*, 
but  also  the  interesting  observations  made 

*  A  considerable  part,  of  these  species  is  already 

mserted  in  the  second  division  of  the  fourth  part  of 

the  Species  Plantamm  of  Linnseus,  fourth  edition* 

.  Of  the  eriagimns,  which  we  brought  oyar  £rpm  Ame^ 

di^  ele?^  new  species  have  beea  engraved  in  tli0 
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by  Mr.  Bonpland,  on  the  plants  wbich 
have  hitherto  been  imperfectly  described « 
The  plates  of  this  work  will  be  engraved 
and  executed  according  to  the  method  foU 
lowed  by  Mr*  Labillardiere^  in  the  Sfed^ 
men  Plantarum  Nova  HoUandia;  which  is  a 
model  of  sagacity  in  res^rch^  and  order  in 
compilation. 

.  The  astronoipicftl,  geodesieal^  and  baro« 
metric  observations,  have  been  calculated 
in  a  uniform  manner,  by  employing  corre* 
spondent  observations,  a^d  according  to 
tables  of  the  utmost  precision,  by  Mr.  Olt* 
manns,  professor  of  astronomy,  and  mem- 
ber of  the  academy  of  Berlin;  who  under* 
took  the  publication  of  my  astronoilnical 
'  journal,  which  he  has  c!ni:iched  with  the 
results,  of  his  inquiries  concerning  the  geo» 
^  gtraphy  of  America,  the  observations  of 

^  Spanish,  French,  and  English  travellers, 

and  the  choice  of  the  methods  used  by  as* 
'tronomers.    I  had  calculated,  during  the 
course  of  my  journey,  two-thirds  of  my  own 
observations,  a  part  of  the  results  of  which 


bea«feiA|l'  ttonogiftj^hy  of  Him  geniu/  jiitiblUlied  hf 
Mr.  de  la  Roche. 
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had  been  published  previous  to  my  return, 
in  the  Connaissance  des  TempSy  and  in  the 
Ephemerides  of  Baron  Zach.  The  trifling 
differences,  which  exist  bet\i*reen  the  results 
obtained  by  Prof.  Oltmanns  and  myself 
arise  from  his  having  made  a  more  rigorous 
calculation  from  the  whole  of  my  observa- 
tions, and  his  having  employed  the  lunar 
tableis  of  Burg,  and  of  correspondent  ob- 
servations at  Greenwich ;  while  I  used  only 
the  Connaissance  des  Temps,  calculated 
from  the  tables  of  Masson. 

The  observations  I  had  made  on  the  dip 
of  the  needle^  the  intensity  of  the  magnetic 
forces,  and  the  small  horary  variations  of 
the  variation,  .wilPappear  in  a  separate 
treatise,  which  will  be  added  to  my  Essay 
on  Geological  Pasigraphy.  This  last  work,* 
which  i  began  to  compose  in  Mexico,  in 
1803,  will  be  accompanied  by  profiles,  in- 
dicating the  stratification  and  relative  age 
of  the  rocks j  the  types  of  which  were  ob- 
served by  Mr,  Leopold  Von  Buch  and 
myself  in  the  two  continents,  between  the 
twelfth  of  southern  and  the  seventy-first  of 
northern  latitude.  Aided  by  the  labors  of 
this  great  geologist,   who  has  examined 
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Europe  from  the  North  Cape  in  Lapland^ 
and  with  whom  I  had  the  happiness^  of 
beginning  my  earliest  studies  at  the  school 
of  Freiberg,  I  have  been  enabled  to  extend 
the  plan  of  a  work  intended  to  throw  some 
light  on  the  construction  of  the  Globe^ 
and  on  the  relative  antiquity  of  it's  forma- 
tion. 

After  having  distributed  into  separate 
works  all  that  belongs  to  astronomy^  bo* 
tany^  zoology,  the  political  description  of 
New  Spain,  and  the  history  of  the  ancient 
civilization  of  certain  nations  of  the  New 
Continent,  there  still  remained  a  great  num- 
ber of  general  results  and  local  descriptions^ 
which  I  might  have  collected  into  separate 
treatises.  I  had  prepared  several  during 
my  journey ;  on  the  races  of  men  in  South 
America ;  on  the  missions  of  the  Oroonoko ; 
Qn  the  obstacles  to  the  progress  of  society 
in  the  torrid  zone,  from  the  climate,  and 
the  strength  of  vegetation :  the  character 
of  the  landscaj>e  in  the  Cordilleras  of  the 
Andes,  compared  with  that  of  the  Alps  in 
Switzerland ;  the  analogies  between  the 
rocks  of  the  two  hemispheres ;  on  the  phy- 
sical consitution  of  th^  air  in  the  equinoctial 
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regions;  &c.  I  had  left  Europe  with  the 
firm  intention  of  not  writing  what  is  usu-* 
aHj  called  the  historical  narrative  of  a  jour- 
t«y,  butrto  publish  the  fruit  of  my  inquiries 
in  works  merely  descriptive ;  and  I  had 
arranged  the  facts,  not  in  the  order  in  which 
they  successively  presented  themselves,  but 
according  to  the  relation  they  bore  to  each 
other.  Amidst  the  overwhelming  majesty 
of  Nature,  and  the  stupendous  objects  she 
jiresents  at  every  step,  the  traveller  is  little 
disposed  to  record  in  his  journal  what  re* 
lates  only  to  himself,  and  the  ordinary 
details-  of  life. 

I  bad  composed  a  very  brief  itinerary 
during  the  course  of  my  navigation  on  the 
rivers  of  South  America,  and  in  my  long 
joumies  by  land,  in  which  I  regularly  des-» 
cribed,  and  almost  always  on  the  spot,  the 
excursions  which  I  made  toward  the  sum- 
mit of  a  volcano,  or  any  other  mountain 
remarkable  for  it*s  height :  but  the  compo- 
sition of  my  journal  was  interrupted  when- 
ever I  resided  in  a  town,  or  when  other 
occupations  prevented  me  from  continuing 
a  work,  which  I  considered  as  having  only 
a  secondary  interest    When  I  employed 


injfldf  in  the  composition,  I  'Iliad  no  other 
motive  than  the  preservatioti  of  sottie  of 
tiiose  fngitive'  ideas,  which  present  them* 
selves  to  a  riatiiralist,  the  whole  ktf  whoie 
life  is  passed  in  the  open  air;  to  ^ni&ke  A 
temporary  collection  of  such  /acts,  as  I 
had  not  then  leisure  to  clasis;  and  trtich 
ti»  first  itnpi^essions,  ivhether  agrfeeable  Of 
|uunful)  which  I  received  from  nature,  xk 
from  man^  Far  from  thinking  at  the  time, 
that  these  ptfges,  precipitatediy  composed, 
would  form  'the  basis  of  an  extensile  ^ork 
to  be  offered  to  the  public,  it  appeared  td 
me,  that  my  jdurrtey,  ithough  it  might  fur- 
nish certain  data  useful  to  science,  would 
present  very  few  of  "those  infcidehts,  the 
recitafo  of  which  give  the  principal  charm 
to  an  itinerary. 

The  difficulties  ivhieii  I  have  experienced 
since  my  feturn  in  the  composition  of  a 
considerable  number  of  treatises,  in  ordbr 
to  make  known  certain  classes  of  phaeno- 
raena,  insensibly  overcame  my  repugnance 
to  write  the  narrative  of  my  journey.  In 
undertaking  this  task^  I  havb  been  guided; 
by  the  advice  of  a  number  of  respectable 


persons,  who  honour  me  with  pecuKar 
kindness.  I  even  perceived,  that  so  dis«^ 
tinguished  a  preference  is  given  to  this  sort 
of  composition,  that  scientific  men,  after 
having  presented  in  an  isolated  manner 
the  account  of  their  researches  on  the  pro^* 
ductions,  the  manners,  and  the  political 
state  of  the  countries  through  which  they 
have  passed,  imagine  that  they  have  not 
fulfilled  their  engagements  with  the  public, 
till  they  have  written  their  itinerary. 

An  historical  narrative  embraces  two 
very  distinct  objects ;  the  greater  or  less 
important  events  that  have  a  eonnection 
with  the  purpose  of  the  traveller,  and  the 
observations  which  he  has  made  during  his 
journey^  The  unity  of  composition  also, 
which  distinguishes  good  works  from  those 
on  an  ill  constructed  plan,  can  be  strictly 
observed  only  when  the  traveller  describes 
what  has  passed  under  his  own  eye ;  and 
when  his  principal  attention  has  been  fixed 
less  on  scientific  observations,  than  on  the 
inanners  of  a  people,  and  the  great  phe^ 
Qomena  of  nature.  Now,  the  most  faith* 
j\il  picture  of  manners  isf  that,  which  best 


dbplays  the  relations  of  men  toward  each 
other*.  The  character  of  savage  or  civi- 
lized nature  is  portrayed  either  in  the  ob- 
stacles which  a  traveller  meets  with,  or  in 
the  sensations  which  he  feels.  It  is  the 
.man  himself  that  we  continually  desire  to 
see  in  contact  with  the  objects  that  sur« 
round  him ;  and  his  narration  interests  ms 
the  more,  when  a  local  tint  is  spread  over 
the  .  description  of  the  country  and  it's 
inhabitants.  Such  is  the  source  of  the 
interest  excited  by  the  history  of  those 
first  navigators,  who,  led  on  by  intrepidity 
jnore  than  by  science,  struggled  against 
the  elements,  while  they  sought  a  new 
world  in  unknown  seas.  Such  is  the  irre- 
sistible charnf  which  attaches  us  to  the  fate 
of  that  enterprising  traveller*,  who,  full 
of  enthusiasm  and  energy,  penetrated 
alone  into  the  centre  of  Africa,  in  order 
to  discover  amidst  barbarous  nations  the 

« 

traces  of  ancient  civilization. 

In  proportion  as  voyages  have  been 
made  by  persons  more  enlightened,  and 
whose  views  have  been  directed  towards 
researches  into  descriptive  natural  history, 

♦  Mungo  Park. 


geography  or  political  cconoimy ,  itineraries 
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liave  partly  lost  that  unity  of  composition, 
and  that  simplicity,  which  characterised 
those  former  ages.  It  is  now  become  scarce* 
ly  possible'  to  connect  so  many  different 
materials  with  Uhe  narration  of  events; 
and  that  part  which  we  may  call  drama- 
tic gives  Way  to  dissertations  merely  des. 
criptive.  The  great  number  of  readers, 
Who  prefer  an  agreeable  amusement  to  sch 
lid  instruciioni  have  not  gained  by  the 
exchange;  and  I  am  afraid,  that  the  temp-» 
tation  will  not  be  great  to  follow  th(%e  tra« 
Tellers  in  their  expeditions,  who  drag  along 
with  them  a  considerable  apparatus  of 
instruments  and  collections. 

In  drder  to  give  greater  variety  to  my 
work,  I  have  often  interrupted  the  histori* 
Cal  narrative  by  simple  descriptions.  I 
first  describe  the  phenomena  in  the  order 
in  which  they  appeared ;  and  I  afterward 
consider  them  in  the  whole  of  their  indi- 
vidual relations.  This  mode  has  been  suc- 
cessfully followed  in  the  journey  of  Mr.  de 
Saussufe,  whose  most  valuable  work  has 
contributed  more  than  any  other  to  the 
advancement  of  the  sciences,  and  oflen>. 
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amidst  :dry  disctissioBS  <)b  nietedroldgj, 
coDtains  many  charming  ^descriptions;  sucih 
as  those  of  the  niodes  of  life  dtf  the  inha«^ 
bitsints  of  the  mouEtaiiiSy  the  dangers  of 
hunting  the  cbamok,  and  the  sensations 
felt  on  the  summit  of  the  higher  Alps.    ^ 

These  are  details  of  ordinary  life,  whidil. 
it  might  foe  useful  to  note  in  an  itinerary^- 
because  Uiey  serire  to  jfegukte  the  conduct 
of  those^  who  aft^wrds  journey  through 
the  same  countries.  I  have  preserved  » 
few,  but  have  suppressed  the  greater  part 
of  those  personal  incidents^  which  offer  no^ 
interesting  situations,  and  which  can  be 
rendered  amusing  only  by  the  perfection 
of  style. 

With  respect  to  the  country  which  hat 
been  the  object  of  my  investigations,  I  do 
not  dissemble  the  great  advantages,  which 
those  who  travel  to  Greece,  Egypt,  the 
banks  of  the  Euphrates,  and  the  islands 
of  the  Pacific  Ocean,  enjoy  over  those  who 
traverse  Ammca.  In  the  ancient  world, 
nations,  and  the  distinctions  of  their  civiliz* 
ation,  formed  the  principal  figures  on  the 
canvass  ;  in  the  new,  man  and  his  produc* 
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tioos  almost  disappear  amid  the  stapendoiis 
display  of  wild  and  gigantic  nature.  The 
human  race  here  presents  but  a  few  rem* 
nants  of  indigenous  hordes^  slightly  ad- 
vanced in  civilization;  or  that  uniformity 
of  manners  and  institutions,  which  has  been 
transplanted  by  European  colonists  to 
foreign  shores.  What  relates  therefore  to 
the  history  of  our  species,  to  the  various 
forms  of  government,  to  the  monuments 
of  the  arts,  to  those  places  which  are  full 
of  great  remembrances,  affect  us  far  more 
than  the  descriptions  of  those  vast  solitudes, 
whiqh  seem  destined  only  for  the  display 
of  vegetable  lifci  and  to  form  the  domain 
of  wild  animals.  The  savages  of  America, 
who  have  been  the  object  of  so  many  syste- 
matic reveries,  and  on  whom  Mr.  Volney 
has  lately  published  some  highly  just  and 
sagacious  observations,  inspire  less  interest, 
fliince  celebrated  navigators  have  made 
known  to  us  the  inhabitants  of  the  islands 
of  the  South  Sea,  in  whose  character  we 
$nd  so  striking  a  mixture  of  perversity  and 
meekness.  The  state  of  half-civilization, 
in  which  those  islanders  are  found,  gives  a 


pecuKar  charm  to  the  description  of  theif 
manders.  Here  a  king,  followed  by  a: 
numeroHS  suite^  conies  and  presents  the' 
fruits  of  his  orchard  ;  there^  the  funerfeal 
festival  imbrowns  the  shade  of  the  tofty 
forest.  Such  pictures,  no  doubt,  have 
more  attraction  than  those,  which  portmy 
the  solemn  graviiy  of  the  inhabitant  of  the 
banks  of  the  Missonri  or  the  Maranon.'  - 

If 'America  occupies  no  lm{)ortant  ptaee 
in  the  history  of  mankitid,  and  of  the' 
ancient  rerolutk>ns  which  have  agitated  the 
human  race,  it  offers  an  ample  field  to  the 
labours  of  the  naturalist.  On  no  other 
part  of  the  Globe  is  he  called  upon  more 
powerfully  by  nature,  to  raise  himself  to 
general  ideas  on*  the  cause  of  the  pheno* 
mena,  and  their  natural  connection.  I 
shall  not  speak  of  that  luxuriance  of  vege- 
tation, that  eternal  spring  of  oi^anic  life, 
those  climates  varying  by  stages  as  we 
climb  the  flanks  of  the  Cordilleras,  and 
those  majestic  rivers  which  a  celebrated 
writer  *  has  described  with  so  much  grace- 

*  Mr.  ChAteaubriand. 
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fill  precision.  The  means  which  the  new 
world  affords  for  the  study  of  geology  and 
natural  philosophy  in  general  are  longsinoe 
ackoowledged*  Happy  the  traveller  who 
is  conscious,  that  he  Has  availied  himself  of 
the  advants^esi  of  his  position^  and  that  he 
]|a»  added  seme  new  facts  to  the  mass  of 
those  which  were  already  acquired! 

ItM  alniQBt  useless  to  recapitulate  what  I 
bave  alrea<|y  .ohseryed  in  the  preface  to 
^e  equii^octi^l  plants,  that,  connected  by 
the  most  intimate  ties  of  friendship  with 
Mr.  Bonpland,  ^  during  tlie  course  of  our 
travels  and  the  years  that  have  followed, 
we  publish  in  commoi^  the  whole  of  the 
works,  wliiich  ^i^  the  fruit  of  our  labours. 
X  have  eiyl^voured  to  explain  the  iact^, 
Mich  as  we  obperved  them  together;  but 
this  narrative  haying  been  composed  by 
xiiyseU;  from  notes  written  by  me  on  the 
spot,  whatever  errors  may  be  found  in 
my  recital  must  be  attributed  to  myself 
alone. 

.  The  observations  we  made  during  tho^ 
course  of  our  journey  have  been  distributed 
into  six  sections:  the  first  comprehends 
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tJN?  hiajkwical  narrative :  the  second  xooldgy 

aiMl  ^comparative  aifortomy'i  the  tfaird^^  the 

p^rfitical  estey  an  thekiogdom  of  Neir 

Sfi^ia;  the  fourth,  astronomj;;  the  fifth, 

phy«ica  and   geol6gy ;  rahd  the  sixths  the 

descriptioa  of  Uie  iMfwri<plaiits  collected  kt 

both.  Americas/ .    The^  editocs/  have  dt8« 

pl«iiyed  a  liberal  flesilto<  render  these  works 

worthy  of  the  pi»Mie^attentioa»  .  I  cannot 

pacts  pver  io  kileace  the  frontispiece  to  this 

i|»iieirarjr«    Mr«  Gerard^  with  whom  I  have 

had  the  pleasure  of  bekig  acquainted  these 

fifteen .  years,  has  » devoted  to  .  me  some 

Qtotnents  of  h&  time,  and  I  feel  the  value 

of  this  public  testimony,  of  his  esteem  and 

firiendship. 

I  have  carefully  mentioned  in  this  woric 
the  persons,  who  have,  had  the  kindness  to 
communicate  to:  me  their  observations; 
and  in  this  introduction  I  ought  to  express 
my  gratitude  to  Messrs.  Gay-Lussac,  and 
Arago,  my  fellow  members  of  the  Institute^ 
who  have  annexed  their  names  to  important 
Ubours,  and  who  are  endowed  with  that' 
elevli^ion  cf  character,  which  is  so  congenial 
to  an  atdent  love '  of.  the  sciences.    Living 
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with  them  on  terniB  of  the  moi^t  intimate 
friendship,  I  have  had  the  means  of  con** 
suiting  them  daily  on  objects  of  chemistry, 
natural  history,  and  several  branches  of  the* 
mathematics.  I  have  already  qientioned 
iQ  the  collection  of  my  astronomical  ob- 
servations what  I  owe  to  the  friendship  of 
Mr.  Arago,  who,  after  having  terminated 
the  measure  of  the  meridian  of  Spaio,  has 
been  exposed  to  so  many  dangers;  and 
who .  unites  the  talents  of  an  astrpnomer 
with  those  of  a  geometrician  and  a  natu- 
ralist At  the  period  of  my  return  I . 
discussed  particularly  with  Mr.  Gay-Lussac 
the  different  phenomena  of  meteorology 
and  physical  geology,  which  I  had  amassed 
in  my  journey.  For  eight  years  past  we 
have  usually  dwdt  under  the  same  roof  in 
France,  Germany,  and  Italy ;  we  have 
witnessed  together  one  of  the  great  erup- 
tions of  Vesuvius;  and  have  joined  our 
labours  on  the  chemical  analysis  of  the 
atmosphere,  and  the  variations  of  terrestrial 
magnetism.  I  have  been  enabled  to  avail 
myself  of  the  profound  and  ingenious  views 
of  this  chemist,  in  correcting  my  ideas  re- 
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specting  several  objects,  of  which  I  ttest 
HI  the  narrative  of  my  journey. 

Since  IJeft  America,  one  of  those  great 
revolutions,  which  at  certain  periods  agitate 
the  human  race, .  has  burst  forth  in  the 
Spanish  colonies,  and  seems  to  prepare 
new  destinies  for  a  population  of  fourteen 
millions  of  inhabitants;  spreading  itself 
from  the  southern  to  the  northern  hemi« 
sphere,  from  the  shores  of  Rio  La  Plata 
and  Chili  to  the  remotest  part  of  Mexico^ 
Deep  resentments  excited  by  colonial  legist 
lation,  and  fostered  by  mistrustful  policy, 
have  stained  with  blood  those  countries, 
which  had  enjoyed  during  the  last  three 
ages  what  I  will  not  call  happiness,  but 
uninterru  pted  peace.  Already  at  Quito 
the  most  virtuous  and  enlightened  citizens 
have  perished  victims  of  devotion  to  their 
country.  While  I  am  giving  the  descrip 
tion  of  regions,  the  remembrance  of  which 
is  so  dear  to  me,  I  meet  at  every  step  with 
places,  which  recall  to  my  mind  the  loss  of 
a  friend. 

When  we  reflect  on  the'  great  political 
agitations  of  the  new  world,  we  observe, 
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that  the  Spanish  Americaos  are  b}r  no 
means  in  so  livoumble  a  position  as  the 
inhabitants  of  the  United  States,  ipreps(red 
ftn*  indepiendance  by  the  long  enjoyment  of 
eetastitutional  bberty.  Internal  disseosiofls 
aro  chiefly  to  be  dreaded  in  regions,  where 
eiv4liflatioli  is  but  slightly  rooted ;  and  whMQi 
ftora  the  influence  pf  climate,  the  forests 
nftay  soon  Rrgaia  their  empire  over  cleared 
lainds,  if  their  cultuiFe  be  i^bandoned.  It 
itaJso  to  be  af^rebeoded,  that,  during  a 
long  series  of  years^  no  foreign  tniveller 
will  be  enabled  to  traverse  the  whole  of  the 
countries^  which  I  have  visited.  This  cir* 
GU4nstance  may  perhaps  add  to  the  interest 
of  a  work,  that  portrays  the  state  of  the 
greater  part  of  the  Spanish  colonies  at  the 
beginning  of  the  19th  century.  I  may 
even  indulge  the  hope^  undqr  the  influence 
of  more  soothing  ideasi  that  this  work  will 
be  thought  worthy  of  attention,  when  the 
poseions  shall  be  hushed  into  peace;  and 
when,  under  the  influence  of  a  new  social 
order,  those  countries  shall  have  made  a 
rapid  progress  toward^  public  welfare.  If 
then  some  pages  of  my  book  aie  snatched 
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Crom  oblivioD,  the  inhabitant  of  the  banks  of 
the  Oroonoko  wiU  behold  with  eztasy,  that 
populous  cities  enriched  by  commerce,  and 
fertile  fields  cultivated  by  the  hands  of  free- 
men, adorn  those  very  spots,  where,  at  the 
time  of  my  travels,  I  found  only  impene- 
trable forests,  and  inundated  lands. 
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Preparations. —  Instruments.  —  Departure  from 
-  Spain. — Landing  at  the  Canary  Islands. 

Whbn  a  government  undertakes  oqe  of  those 
maritime  expeditions^  which  contributes  to  the- 
knowledge  of  the  globe,  and  the  progress  of  nar- 
tural  philosophy,  there  is  no  obstacle  to  the  ac- 
complishment of  it's  purpose.  The  time  of  de- 
parture, and  the  direction  of  the  voyage  may  be 
fixed,  whenever  the  veiSsel  is  equipped,  and  astro- 
nomers and  naturalists  are  appointed  to  traverse 
unknown  seas.  The  islands  and  coasts,  the  pro- 
ductions of  which  these  travellers  are  prepared 
to  examine,  are  subject  to  the  influence  of  no  Eu- 
ropean policy.    If  it  happen  that  the  freedom  of 
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the  seas  be  interrupted  by  lengthened  hostilities^ 
passports  are  mutually  granted  by  the  belliger- 
ent powers,  and  partial  enmities  disappear  be- 
fore the  advancement  of  general  knowledge^ 
which  is  the  general  cause  of  all  nations.    Far 
different  is  the  situation  of  a  private  individual^ 
who  undertakes  a  journey  at  his  own  expense 
into  the  interior  of  a  continent,  over  which  Eu- 
rope has  extended  ifs  system  of  colonization. 
The  traveller  in  vain  meditates  the  plan,  which 
lie  judges  the  most  convenient  either  for  the  ob- 
ject of  his  investigations,  or  the  political  state  of 
the  country  he  intends  to  examine ;  he  collects  in 
vain  all  his  resources,  which  in  distant  regions 
may  secure  him  for  a  long  time  an  independant 
existence;  his  designs  are  often  thwarted  by  un- 
foreseen obstacles  at  the  moment  that  he  thinks 
of  putting  them  into  execution.  Few  individual 
have  had  greater  difficulties  to  struggle  with  than 
wyself,  before  my  departure  for  Spanish  Ameri 
ca;  I  should  spare  the  recital^  and  begin  this 
narrative  by  the  expedition  to  the  summit  of  the 
Peak  of  TenerifFe,  had  not  the  failure  of  my  first 
projects  had  a  decided  influence  on  the  direction 
I  have  given  my  travels  since  my  return  from  the 
Orinoco.  I  shall,  however,  pass  rapidly  over  those 
events  which  have  no  interest  for  science,  bu% 
which  I  wish  to  present  in  their  true  light.    The 
curiosity  ot  the  public  being  oftener  fixed  on  tht 
persona  of  travellers  than  on  their  works^  wliat 


irdlates  to  the  first  plans  I  had  traced  out,  has 
been  strangely  disfigured  *. 

From  my  earliest  youth  I  had  felt  an  ardent  de- 
Bire  to  travel  into  distant  regions,  which  Euro- 
peans had  seldom  visited.  This  desire  is  the  cha- 
racteristic of  a  period  of  our  existence,  when  life 
appears  an  unlimited  horizon,  and  when  we  find 
an  irresistible  attraction  in  the  impetuous  agita^ 
tions  of  the  mind,  and  the  image  of  positive  dan- 
ger. Educated  in  a  country  which  has  no  direct 
communication  with  the  colonies  of  either  India, 
living  amidst  mountains,  remote  from  the  coasts^ 
and  celebrated  for  their  numerous  mines,  I  felt 
an  increasing  passion  for  the  sea,  and  distant 
expeditions.  The  objects  with  which  we  are  ac- 
quainted only  by  the  animated  narratives  of  tra^ 
vellers,  have  a  particular  charm ;  imagination 
Wanders  with  delight  over  what  is  vague  and 
undefined ;  and  the  pleasures  of  which  we  are 
deprived,  seem  possessed  of  a  fascinating  powei^ 

*  I  here  beg  leave  to  observe,  that  I  never  bad  the  slight- 
est knowledge  of  a  w<H*k  in  six  volumes,  published  by  Voll* 
mer,  at  Hamburgh,  under  the  strange  title  of  •*  Voyage 
roand  the  World,  and  in  South  America,  by  A.  de  Hom- 
boldt"  This  narrative,  which  appeared  in  my  name,  was 
(HHnpiled,  it  seems,  firom  accounts  g^ven  in  the  public  papers, 
and  from  memoirs  which  I  read  to  the  first  class  of  the  Insti« 
tute.  The  compiler,  with  a  view  of  engaging  the  attention 
of  the  public,  thought  he  might  give  to  an  expedition  made 
to  some  parts  of  the  New  Continent,  the  more  attractive  title 
of  Voyage  round  the  World. 
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eompared  to  which  all  we  daily  feel  ia  the  nar- 
row circle  of  sedentary  life  appears  insipid.  The 
Vaste  for  herborisation,  the  study  of  geology,  ra- 
pid excursions  to  Holland,  England,  and  France, 
with  the  celebrated  Mr.  George  Ferster,  who  had 
the  happiness  to  accompany  Capteun  Cook  in 
his  second  expedition  round  the  globe,  contri- 
buted to  give  a  determined  direction  to  the  plan 
of  travels  which  I  had  formed  at  eighteen  years 
of  age.    No  longer  deluded  by  the  agitation  of  a 
wandering  life,   I  was  anxious  to  contemplate 
nature  in  all  it's  variety  of  wild,  and  stupendous 
sceneiy ;  and  the  hope  of  collecting  some  facts 
useful  to  the  advancement  of  science,  inpessant- 
ly  impelled  my   wishes  towards   the  luxuriant 
regions  spread  under  the  torrid  zone.    As  my 
personal  situation  then  prevented  me  from  txe* 
cuting  the  projects  by  which  I  was  so  powerfully 
influenced,  I  had  leisure  to  prepare  myself  dur- 
ing six  years,  for  the  observations  I  purposed  to 
make  on  the  New  Continent,  to  visit  different 
parts  of  Europe,  and  explore  the  lofty  chain  of 
the  Alps,  the  structure  of  which  I  might  after- 
wards compare  with  that  of  the  Andes,  of  Qui- 
to, and  of  Peru.    As  I  employed  successively 
instruments  of  different  constructions,  I  fixed 
my  choice  on  those  which  appeared  to  me  the 
most  exact,  and  the  least  subject  to  break  in  the 
carnage.  I  had  an  opportunity  of  repeating  mea- 
surements which  bad  been  taken  according  to 


the  most  rigorous  methods ;  and  I  learnt  fi'om 
experience,  the  extent  of  the  errors  to  which  I; 
tnight  be  exposed. 

I  had  traveiiised  a  part  of  Italy  in  1795  ;  but 
had  not  been  able  to  visit  the  volcanic  regions  of 
Naples  and  Sicily ;  and  I  regretted  leaving  Eu- 
rope without  having  seen  Vesuvius,  Stromboli, 
and  iCtna.  I  felt,  that  in  order  to  form  a  pro- 
per judgment  of  a  great  number  of  geolc^cal 
phenomena,  especially  of  the  nature  of  the  rocks 
of  trap  formation,  it  became  necessary  to 
have  examined  strictly  the  phenomena  offered  by 
burning  volcanoes.  I  determined  therefore  to 
return  to  Italy  in  the  month  of  November,  1 797. 
I  made  a  long  stay  at  Vienna,  where  the  fine 
collections  of  exotic  plants,  and  the  friendship 
of  Messrs.  de  Jaequin,  and  of  Mr.  Joseph  Van 
der  Schott  were  highly  useful  to  my  preparatory 
studies.  I  travelled  with  Mr.  Leopold  de  Buch, 
who  has  since  published  an  exceUent  work  on 
Lapland,  through  several  cantons  of  Salzburgh 
and  Styria,  countries  alike  interesting  to  the 
landscape-painter  and  the  geologist ;  but  at  the 
moment  I  was  passing  the  Tyrolian  Alps,  the 
war  which  raged  in  Italy  obliged  me  to  abandon 
the  project  of  going  to  Naples. 

A  short  time  before,  a  person  who  was  passi- 
onately fond  of  the  fine  arts,  and  who  had  visited 
the  coasts  of  Greece  and  lUyria  to  inspect  their 
mquuments,  made  me  a  proposal  to  accompany 
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lim  in  an  expedition  \o  Upper  Egypt^  Thie  ex- 
pedition was  to  last  only  eight  months :  provid- 
ed with  astronomical  instruments  and  able 
draughtsmen,  we  were  to  ascend  the  Nile  as  far 
to  Assouan,  after  minutely  examining  the  posi- 
tions of  the  Said,  between  Tentyris  and  the  ca- 
taracts. Though  my  views  had  not  hitherto 
been  fixed  on  any  region  beyond  the  tropics,  I 
could  not  resist  the  temptation  of  visiting  coun- 
tries so  celebrated  in  the  annals  of  human  civili- 
zation. I  therefore  accepted  this  proposition, 
but  with  the  express  condition,  that  on  our  re- 
turn to  Alexandria,  I  should  be  at  liberty  to 
continue  my  journey  through  Syria  and  Palestine. 
I  directed  henceforth  my  studies  in  conformity 
io  this  new  project,  which  I  afterward  found  use- 
ful, when  I  examined  the  relations  between  the 
barbarous  monuments  of  Mexico,  and  those  be^ 
lon^ng  to  the  nations  of  the  old  world. '  I  thought 
myself  on  the  point  of  embarking  for  Egypt,  when 
political  events  forced  me  to  abandon  a  plan, 
which  promised  me  so  much  satisfaction.  The 
situation  of  the  East  was  such,  that  no  individual 
could  hope  to  pursue  operations,  which  even  in 
the  most  peaceful  times  often  expose  the  travel-^ 
ler  to  the  suspicion  of  it's  governments. 

An  expedition  of  discoveries  in  the  Southern 
Ocean,  under  the  direction  of  Captain  Baudin, 
was  then  preparing  in  France.  The  first  plan  was 
great^  bold,  and  worthy  of  being  executed  by  si 


more  enlightened  commander.  The  ^wpose  of 
this  expedition  was  to  visit  the  Spanish  posseist^ 
signs  of  South  America,  from  the  month  of  the 
river  Plata,  to  the  kingdom  of  Quito  and  the  isth-* 
mus  of  Panama.  After  traversing  the  Arcfaipe^ 
lago  of  the  great  Ocean,  and  exploring  the  coasts 
of  New  Holland,  from  Diemen's  Land  to  that  of 
Nuyte,  both  vessels  were  to  stop  at  Madagascar, 
and  return  by  the  Cape  of  Good  Hope.  I  was 
at  Paris  when  the  preparations  for  this  voyage 
were  begun.  I  had  but  little  confidence  in  the 
personal  characrter  of  Captain  Baudin,  who  had 
given  cause  of  discontent  to  the  Court  of  Vien- 
na, when  he  was  commissioned  to  conduct  to 
Brazil  one  of  my  friends,  the  young  botanist^  Mr. 
Van  der  Schott ;  but  as  I  could  not  hope,  with 
my  own  resources,  to  make  a  voyage  of  such 
extent,  and  view  so  fine  a  portion  o(  the  globes  I 
determined  to  take  the  chances  of  this  expedi* 
tion.  I  obtained  permission  to  embark  with  the 
instruments  I  had  collected,  in  one  of  ^he  vessels, 
destined  for  the  South  Sea,  and  I  reserved  to 
myself  the  liberty  of  leaving  Captain  Baudin, 
whenever  I  thought  proper.  Mr.  Michaux,  who 
had  already  visited  Persia,  and  a  part  of  North 
America,  and  Mr.  Bonpland,  with  whom  I  form- 
ed a  friendship  that  still  unites  us,  were  appoint- 
ed to  accompany  this  expedition  as  naturalists. 
I  had  flattered  myself  during  several  months 
with  the  idea  of  sharing  in  labors  directed  to  so 


^eat  and  honourable  an  object,  when  the  war 
which  broke  out  in  Germany  and  Italy  deter- 
mined the  French  government  to  withdraw  the 
funds  granted  for  their  voyage  of  discovery, 
and  adjourn  it  to  an  indefinite  period.  Cruelly 
deceived  in  my  hopes,  seeing  the  plans  which  I 
had  been  forming  during  many  years  of  my  life, 
overthrown  in  a  single  day,  I  sought  at  any 
risk  the  speediest  means  of  quitting  Europe, 
and  engaging  in  some  enterprise, ,  which  might 
console  me  for  my  disappointment. 

I  became  acquainted  with  a  Swedish  Consul 
Mr.  Skioldebrand,  who,  appointed  by  his  Court 
to  carry  presents  to  the  Dey  of  Algiers,  passed 
through  Paris,  in  order  to  embark  at  Marseilles. 
This  estimable  man  had  resided  a  long  time  on 
the  coasts  of  Africa,  and  being  highly  respected 
by  the  government  of  Algiers,  he  could  easily 
procure  me  permission  to  visit  that  part  of  the 
chain  of  the  Atlas,  which  had  not  been  the  ob- 
ject of  the  important  researches  of  Mr.  Desfon- 
taines.  He  dispatched  every  year  a  vessel  for 
7\mis,  where  the  pilgrims  embarked  for  Mecca, 
and  he*  promised  to  convey  me  by  the  same  oc- 
casion to  Egypt.  I  eagerly  seized  so  favora- 
ble an  opportunity,  and  thought  myself  on  the 
point  of  executing  a  plan,  which  I  long  formed 
previous  to  my  arrival  in  France.  No  mineral^ 
ogist  had  yet  examined  that  lofty  chain  of  moun- 
tains^ which  in  the  empire  of  Morocco  rises  to 
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the  limit  of  the  perpetual  snows.  1  flattered 
myself,  that,  after  executing  some  useful  opera^ 
tions  in  the  Alpine  regions  of  Barbary,  I  should 
receive  in  Egypt  from  those  illustrious  men  who, 
had  for  some  months  formed  the  Institute  of 
Cairo,  the  same  kind  attentions  with  which  I 
had  been  honored  during  my  abode  in  Paris, 
I  hastily  completed  my  collection  of  instru-^ 
ments,  and  purchased  works  which  related  to ' 
the  countries  I  was  going  to  visit.  I  separa- 
ted my^lf  from  a  brother,  who  by  his  advice 
and  example  had  hitherto  exercised  a  great  in- 
fluence on  the  direction  of  my  thoughts.  He 
approved  the  motives  which  determined  me  to 
quit  Europe ;  a  secret  voice  assured  us  that  we 
should  meet  again ;  and  that  hope,  which  has 
not  proved  delusive,  softened  the  pain  of  a  long 
separation.  I  left'  Paris  with  the  intention  of 
embarking  for  Algiers  and  Egypt ;  but  in  conse- 
quence of  one  of  those  vicissitudes  which  sway 
the  aflairs  of  this  life,  I  returned  to  my  brother, 
from  the  river  of  Amazons  and  Peru,  without 
having  touched  the  continent  of  Africa. 

The  Swedish  frigate,  which  was  to  convey  Mr. 
Skioldebi-and  to  Algiers,  was  expected  at  Mar- . 
seilles  toward  the  end  of  October.  Mr.  Bon- 
pland  and  myself  repaired  thither,  with  so  much 
the  more  celerity,  as  during  our  journey  we 
were  toimented  with  the  fear  of  being  too  late, 
and  missing  our  passage.  We  did  not  at  that  lime 
foresee  the  new  impediments  that  awaited  us. 
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Mr.  Sktoldebrand  was  no  less  hnpatieiit  tban 
ourselves  to  reach  his  place  of  destination.  Se- 
veral times  a  day  we  climbed  the  mountain  of 
Notre  Danke  de  la  Garde,  which  commands  an 
extensive  view  of  the  Mediterranean.  Every  sail 
which  we  descried  in  the  horizon  excited  in  us 
the  most  powerful  emotion ;  but  after  two  months 
of  anxiety,  and  vain  expectation,  we  learnt  by 
the  public  papers^  that  the  Swedish  frigate  which 
was  to  convey  us,  had  suffered  greatly  in  a  storm 
on  the  coasts  of  Portugal,  and  had  been  forced 
to  enter  the  port  of  Cadiz^  to  refit.  This  news 
was  confirmed  by  private  letters,  assuring  us  that 
the  Jaramas,  which  was  the  name  of  the  frigate^ 
would  not  reach  Marseilles  before  the  Spring. 

We  had  not  the  courage  to  prolong  our  stay 
in  Provence  to  this  period.  The  country,  and 
especially  the  climate,  were  delightful,  but  the 
aspect  of  the  sea  reminded  us  of  the  failure  of 
our  projects.  In  an  excursion  we  made  to  Hy* 
eres,  and  Toulon,  we  found  in  this  last  port,  the 
fiigate  La  Boudeuse,  which  had  been  command- 
ed by  Mr.  de  Bougainville  in  his  voyage  round 
the  world,  fitting  out  for  Corsica.  This  illustri- 
ous navigator  had  honored  me  with  particular 
kindness  during  my  stay  at  Paris,  when  I  was 
preparing  to  accompany  the  expedition  of  Cap- 
tain Baudin.  I  cannot  describe  the  impression 
inade  upon  my  mind  by  the  sight  of  the  vessel 
which  had  carried  Commerson  to  the  islands  oC 
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Ike  ScnHWii  Sea.  There  are  cUsporitiona  of  the 
souV  in  which  a  painfiil  emotion  bleads  itself 
with  all  our  feelings. 

We  stiU  persisted  in  our  intention  of  visiting 
the  Afiriesm  coasts,  and  were  nearly  becoming  the 
victims  of  this  perseverance.  A  small  vessel  of 
Bagasa,  on  the  point  of  setting  sail  for  Tunis^ 
was  at  this  period  in  the  port  of  Marseilles ;  wj^ 
thought  the  opportunity  favorable  to  reach  Egypt 
and  Syria^  and  we  agreed  with  the  captain  for  our 
passage.  The  vessel  was  to  sail  the  following 
day,  but  a  circumstaace^  trivial  in  itself,  happily 
prevented  our  departure.  The  animals  that  were 
to  serve  us  for  food,  during  our  passage,  were 
kept  in  the  great  cabin.  We  desired  that  some 
changes  should  be  made,  which  were  indispens- 
able for  the  safety  of  our  instruments ;  and  dur- 
ing this  interval  we  learnt  at  Marseilles,  that  the 
government  of  Tunis  persecuted  the  French  re- 
siding in  Barbary,  and  that  eveiy  person  coming 
from  a  French  port  was  thrown  into  a  dungeon. 
Having  escaped  this  imminent  danger,  we  were 
compelled  to  suspend  the  execution  c^  our  pro* 
jects,  and  resolved  to  pass  the  winter  in  Spaii^ 
in  hopes  of  embarking  the  next  spring,  either  at 
Carthagena,  or  at  Cadiz,  if  the  political  situation 
of  the  East  permitted. 

We  crossed  Catalonia,  and  the  kingdom  of  Va- 
lencia, in  our  way  to  Madrid.  We  visited  the 
ruins  of  Tan^igona,  ^nd  those  of  the  antient  Sa^ 
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guntum ;  and  from  Barcelona  made  an  excmision 
to  Montserrat*,  the  lofty  peaks  of  which  are  in- 
habited by  hermits,  and  where  the  contrast  be* 
tween  luxuriant  vegetation,  and  masses  of  naked 
and  arid  rocks,  forms  a  landscape  of  a  peculiar 
character.  I  employed  myself  in  ascertaining  by 
astronomical  methods  the  position  of  several  im- 
portant points  for  the  geography  of  Spain -f*,  and 
determined  by  means  of  the  barometer  the  height 
of  the  central  plain:}; ;  and  I  made  several  obser- 

•  Mr.  William  de  Hnmboldt,  who  trarelled  throngh  Ui« 
vbole  of  Spain,  a  sliort  time  after  my  departure  from  Europe; 
has  given  a  description  of  this"  place  in  the  Geographical 
i]5phemerides  of  Weimar  for  1803. 

t  Astronomical  ObserTations,  Vol.  1.  Introduction,  page 
35  to  37,  and  lib.  1,  page  3  to  33.  At  this  period  the  lati- 
tude of  Valencia  was  still  seTcral  minutes  nnceiiain.  I  found 
the  cathedral  (which  Tofino  places  in  39"*  26'  30 '0  to  be  39* 
28"^  42^^  latitude,  and  0^  11^  0*3^^  longitude.  Four  years 
.  later.  Baron  de  la  Puehla,  and  Mr.  Mechain,  fixed  this  point 
hy  zenith  distances  \a\ien  vfith  a  repeating  circle,  and  by 
the  occuitations  of  stars,  to  be  39*  28^  37*6^'  latitude,  and 
0®  11^  0-6^^  longitude.  At  Murviedro  (the  ancient  Saguntum) 
I  determined  the  position  of  the  ruins  of  the  temple  of  Diana, 
near  the  convent  of  the  Trinitarians.  1'hese  ruins  are  in 
W  40'  26"  lat.  and  O"  lO"  S4^^  longitude. 

t  See  my  notice  on  the  configuration  of  the  territory  of 
Spain,  in  the  itinerary  of  Mr.  de  la  Borde,  Vol  1 ,  p.  147.  Ac- 
cording to  Mr.  Bauza,  the  medium  height  of  the  barometer 
at  Madrid  is  26  iixlies  2*4  lines,  whence  it  results,  accord- 
ing to  the  method  of  Mr.  Laplace,  and  the  new  coefiici. 
tnt  of  Mr.  RamQnd>  thut  the  capital  of  Spain  is  309  toiscA 
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Tations  on  the  inclination  of  the  needle,  and  oft 
the  intensity  of  the  magnetic  forces.  The  results 
of  these  observations  have  been  separately  pub- 
lished, and  I  shall  enter  into  no  detail  on  the 
natural  history  of  a  country,  in  which  I  resided 
only  six  months,  and  which  has  recently  been  ex- 
amined by  so  many  well-informed  travellers. 

On  my  arrival  at  Madrid  I  had  reason  to  conr 
gratulate  myself  on  the  resolution  I  had  taken  to 
visit  the  peninsula.  Baron  de  Forell,  minister 
from  the  court  of  Saxony,  treated  me  with  a  de- 
gree of  kindness,  of  which  I  soon  felt  the  value. 
He  was  well  versed  in  mineralogy,  and  had  the 
purest  zeal  for  every  undertaking,  that  promoted 
the  progress  of  knowledge.  He  observed  to  me, 
that  under  the  administration  of  an  enlightened 
minister,  Don  Mariano  Luis  de  Urquijo,  I  might 
hope  to  obtain  permission  to  visit,  at  my  own 
expense,  the  interior  of  Spanish  America.  After 


(603  metres)  abore  the  level  of  the  ocean.  This  result  is 
nearly  the  same  as  that  found  by  Doo  Jorge  Juan,  and  pub- 
lished by  Mr.  Lalande,  by  which  tlie  height  of  Madrid  aboT« 
the  level  of  Paris  is  294  toises  (Mem.  of  the  Acad.  1776,  pag« 
148).  The  highest  mountain  of  the  peninsula  is  not,  as  has 
been  hitherto  thought,  Mount  Perdu,  but  the  Mnlahacen, 
which  forms  part  of  the  Sierra  Nevada  of  Grenada.  This 
peak,  according  to  the  geodesical  levelling  of  Don  Clemente 
Roxasy  is  1824  toises  of  absolute  height,  whilst  Mount  Per« 
du,  in  the  Pyrenees,  is  only  1763  toises.  Near  the  Mnlalia- 
cen  is  situate  the  Pico  de  Veleta,  which  is  1781  toises. 
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the  dL^ppointments  I  had  undergone^  i  did  not 
hesitate  a  moment  to  adopt  this  idea.. 

I  was  presented  to  the  court  of  Aranjuez  id 
March^  1799.  The  king  received  me  graciously^ 
I  explained  to  him  the  motives^  which  led  me  to 
undertake  a  voyage  to  the  new  continent^  and 
the  Philippine  islands^  and  I  presented  a  memoir 
on  this  subject  to  the  secretary  of  state.  Mn 
d'Urquijo  supported  my  demand,  and  overcame 
every  obstacle.  The  conduct  of  this  minister 
was  so  much  the  more  generous,  as  I  had  no  per^ 
tonal  connection  with  him,  and  the  zeal  which 
he  constantly  showed  for  the  execution  of  my 
projects  had  no  other  motive  than  his  love  for 
the  sciences.  I  feel  that  it  is  no  less  a  duty  than 
a  pleasure,  to  record  in  this  work  the  services 
which  he  rendered  me. 

I  obtained  two  passports,  one  from  the  first 
secretary  of  state,  the  other  from  the  council  of 
the  Indies.  Never  had  so  extensive  a  permission 
been  granted  to  any  traveller,  and  never  had  any 
foreigner  been  honoured  with  more  confidence 
on  the  pai-t  of  the  Spanish  government.  To  dis-* 
sipate  every  doubt,  which  the  viceroys  or  cap- 
tains general,  representing  the  royal  authority  in 
America,  might  entertain  with  respect  to  the  na- 
ture of  my  labors,  the  passport  of  the  primera 
secretaria  de  estado  stated,  that  I  was  authorized 
to  make  free  use  of  my  instruments  of  physic 
and  geodesy,  that  I  might  make  astronomical 
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through  the  whole  of  the  Spaniidbi 
dominions,  measure  the  height  of  mountains, 
examine  the  productions  of  the  soil,  and  execute 
all  operations  which  I  should  judge  us^iil  for  the 
progress  of  the  sciences*.  These  orders  of  the 
court  were  strictly  followed,  even  after  the  events 
which  obliged  Mr.  d'Urquijo  to  quit  the  minis^ 
try.  I  endeavoured  on  my  part  ta  justify  by  my 
conduct  these  marks  of  unceasing  attention. 
During  my  abode  in  America,  I  presented  the 
governors  of  the  Provinces  with  a  duplicate  of 
the  materials  which  I  had  collected,  and  which 
might  interest  the  mother  country  by  throwing 
some  light  on  the  geography  and  the  statistics 
of  the  colonies.  Agreeably  to  the  offer  I  had 
made  before  my  departure,  I  addressed  several 
geological  collections  to  the  cabinet  of  natural 
history  of  Madrid.    The*  purpose  of  our  journey 

*  Ordena  8.  M.  a  lot  Capitanes  generalea,  comaiMlaAteay 
goberaadoresi  yntendentes,  corregidorei  y  demas  jasticias  no 
impidao  por  mngan  motivo  la  condaccion  de  los  instramen-* 
toa  de  fisica,  quimica,  aatronomia  y  matematicas,  ni  el  hacer 
en  todas  las  posessiones  ultramarinas  laa  observaciones  y  ex- 
perimeotofl  que  jusgue  utiles^  como  tampoco  el  oolectar  libre^ 
meate  plantas,  animalea,  semiUas  y  minerales,  medir  la  alta* 
ra  de  los  montes^  eiaminar  la  nataraleza  de  estos  y  hacer 
observaciones  astronomicas  y  descubrimentos  utiles  para  el 
progresso  de  las  cieocias :  pues  por  el  contrario  quiere  el 
Rey  que  todas  las  personas  a  quieoes  corresponday  den  al 
B.  de  Humboldt  todd  el  favor,  auxilio  y  proteccion  que  ne? 
cessite*  (Da  Araajuez,  7  de  mayo  1790.) 
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being  merely  scientific,  we  succefeded  in  concili^- 
ating  the  friendship  of  the  natives,  and  that  of 
the  Europeans  entrusted  with  the  administration 
of  these  vast  countries.  During  the  five  years 
that  we  travelled  throughout  the  new  continent^ 
we  did  not  perceive  the  slightest  n^ark  of  mis^* 
trust ;  and  we  remember  with  pleasure,  that  Br 
midst  the  most  painAil  privations,  and  whilst  we 
were  struggling  against  the  obstacles  which 
ar'pse  from  the  savage  state  of  those  re^ons,  we 
never  had  to  complain  of  the  injustice  of  men. 

Many  considerations  might  have  induced  us 
to  prolong  our  abode  in  Spain.  The  Abbe  Cava* 
nilles,  no  less  remarkable  for  the  variety  of  his 
attainments  than  his  acute  intelligence,  Mr.  Nee> 
who,  together  with  Mr.  Haenke,  had,  as  botanisti 
made  part  of  the  expedition  of  Malaspina,  and 
who  had  formed  one  of  the  greatest  herbals  that 
was  ever  seen  in  £urope ;  Don  Casimir  Ortega^ 
the  Abbe  Pourret,  and  the  learned  authors  of  the 
Flora  of  Peru,  Messrs.  Ruiz  and  Pavpn,  opened 
to  us  without  restriction  their  rich  collections. 
We  examined  part  of  the  plants  of  Mexico  dis- 
covered by  Messrs.  Sesse,  Mocino  and  Cervantes, 
whose  drawings  had  been  sent  to  the  Museum 
of  Natural  History  of  Madrid.  This  great  esta- 
blishment, the  direction  of  which  was  confided  to 
Mr.  Clavijo,  author  of  an  elegant  translation  of 
the-works  of  Buifon,  offered  us^  it  is  true,  no  ge- 
ological suite  of  the  Cordilleras^  but  Mr.  Proust> 
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to  well  known  by  the  great  accuracy  of  fiis 
chemical  labours,  and  a  distinguished  mineral'^ 
ogist,  Mr.  Hergen,  gave  us  curious  details  on  se- 
reral  mineral  substances  of  America.  It  would 
have  been  useful  to  us,  to  have  employed  a  longer 
time  in  studying  the  productions  of  the  countries^ 
which  were  to  be  the  objects  of  our  researches, 
but  our  impatience  to  take  advantage  of  the 
permission  given  us  by  the  court  was  too  great, 
to  suffer  us  to  deky  our  departure.  For  a  year 
past,  I  had  experienced  so  many  disappointments, 
that  I  could  scarcely  persuade  myself,  that  my 
most  ardent  wishes  would  be  at  length  fulfilled. 
We  left  Madrid  about  the  middle  of  May, 
crossed  a  part  of  Old  Castile,  the  kingdoms  oi 
Leon  and  Galicia,  and  reached  Corunna,  whfence 
we  were  to  embark  for  the  Island  of  Cuba. 
The  winter  having  been  long  and  tempestuous, 
'  we  enjoyed  during  the  journey  that  mild  tempe- 
rature of  the  spring,  which  in  so  southern  a  lati* 
tude  is  commonly  that  of  March  and  April.  Thu 
snow  still  covered  the  lofty  granitic  tops  of  the 
Guadarama ;  but  in  the  deep  vallies  of  GaUicia, 
which  resemble  the  most  picturesque  spots  of 
Switzerland  and  the  Tyrol,  cistuses  loaded  with 
flowers  and  arborescent  heaths  clothed  every  rock. 
We  quitted  without  regi'et  the  elevated  plain  of 
the  two  Castiles,  which  is  every  where  deprived 
of  vegetation,  and  where  the  severity  of  the  win- 
ter's cold  is  followed  by  the  overwhelming  beat 

i  VOL.  I.  € 
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of  summer.  From  the  few  observations  I  per^ 
tonally  made,  the  interior  of  Spain  forms  a  vast 
plain,  which,  elevated  three  hundred  toises  (five 
hundred  and  eighty-four  metres)  above  the  level 
of  the  ocean,  is  covered  with  secoudary  forma- 
tions, grit  stone,  gypsum,  salgem,  and  the  calca^ 
reous  stone  of  Jura.  The  climate  of  the  Cas- 
ttles  is  much  colder  than  that  of  Toulon  and 
Genoa ;  for  it's  mean  temperature  scarcely  rises 
to^  IS**  of  the  centigrade  thermometer*. 

We  are  astonished  to  find,  that  in  the  latitude 
of  Calabria,  Thessaly,  and  Asia  Minor,  the 
orange-trees  do  not  flourish  in  the  open  airf^. 
The  central  elevated  plain  is  encircled  by  a  low 
and  narrow  zone,  where  the  chamserops,  the 
date-tree,  the  sugar  cane,  the  banana,  and  a 
number  of  plants  common  to  Spain  and  the 
north  of  Africa,  vegetate  on  several  spots,  with- 
out suffering  from  the  rigors  of  winter.  From 
the  36th  to  the  40th  degrees  of  latitude,  the  me- 
dium temperature  of  the  year  is  from  17  to 

*  Whenever  in  the  course  of  this  work«  the  contrary  is  not 
expressly  indicated,  the  Tariations  of  the  temperature  are 
noted  after  the  centigrade  scale  of  the  thermometer  with 
mercury ;  hut  to  avoid  the  errors  which  may  arise  from  the 
reductions  of  the  different  scales,  and  the  frequent  suppression 
of  decimal  fractions,  I  have  printed  the  partial  observationi, 
auch  as  the  instrument  I  made  use  of  gave  me.  On  thia 
point  I  have  followed  the  plan  adopted  by  the  illustrious 
author  of  the  Bam  of  the  Metrical  System^  M*  Dekmhrem 

t  For  the  note  see  the  following  page. 
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20  degrees ;  and  by  a  concurrence  of  circum- 
stances, which  it  would  be  too  long  to  explain^ 
this  happy  region  is  become  the  principal  seat 
of  industry  and  intellectual  improvement.  - 

As'cendingfrom  the  shores  of  the  Mediterranean 
into  the  kingdom  of  Valencia,  towards  the  lofty 
plains  of  La  Mancha  and  the  Castiles,  we  seem 
to  recognize  far  jnland,  from  the  lengthened  de- 
clivities, the  ancient  coast  of  the  Peninsula. 
This  curious  phenomenon  recalls  the  traditions 
of  the  Samothracians,  and  other  historical  testi- 
monies, according  to  which  it  is  supposed,  that 
the  eruption  of  the  waters  through  the  Darda- 
nelles, augmenting  the  basin  of  the  Mediterra- 
nean, rent  and  overflowed  the  southern  part  of 
Europe.  If  we  admit  that  these  traditions  owe 
their  origin,  not  to  mere  geological  reveries,  but 
to  the  remembrance  of  some  ancient  catastro- 
phe, we  see  the  central  elevated  plain  of  Spain 
resisting  the  efforts  of  these  great  inundations, 
till  the  draining  of  the  waters,  by  the  straights 
formed  between  the  pillars  of  Hercules,  brought 
the  Mediterranean  progressively  to  it*s  level, 
while  Lower  Egypt  emerged  above  it*s  surface 
on  the  one  side,  and  the  fertile  plains  of  Tarra- 
gon, Valencia,  and  Murcia,  on  the  other.  Every 
thing  that  relates  to  the  formation  of  this  sea*f 

•  Diodor.  Slcul.  edit.  Wesseling.    Amstelodani.,  1746» 
Lib.  if,  c  18|  p.   930;  Lib.  v,  q.  47,  p.  309.    Dionjt- 


21 

irhich  has  had  so  powerful  an  iafluence  on  the 
first  civilization  of  mankind,  is  highly  interest- 
ing. We  might  suppose,  that  Spain,  forming  a 
promontory  amidst  the  waves,  was  indebted  for 
it's  preservation  to  the  height  of  it's  land  ;  but 
in  order  to«give  weight  to  these  systematic  ideas, 
we  must  clear  up  the  doubts  that  have  arisen 
respecting  the  rupture  of  so  many  transverse 
dikes ;  we  must  discuss  the  probability  of  th« 

Halicarn.  ed.  Oxod.  1704,  Lib.  i,  o.  61,  p.  49.  Aristot.  Opp. 
omn.  ed.  Casaob.  Lugduo.  1500.    Meteorolog.  Lib.  i,  c.  14, 
1. 1,  p  336.  H.  Strabo,  Geogr.  ed.  Thomas  Falconer.  Oxon. 
1807»  t.  1,  p.  76  6^-83.  (Tournefort,  Vo^rage  au  Levant, 
p.  124.  Pallas,  Voyage  en  Russie,  t  t,  p.  195.  Choiseol* 
.Gouffier,  Voyage  pittoresqae,  t.  ii,  p.  116.    Dnreau  de  la 
Halle,  G^ographie  pbysiqae  de  la  Mer  Noire,  p.  157, 196,  et 
341.     Olivier,  Voyage  en  Perse,  t.  iii,  p.   130.     Meiners 
iiber  die  Verschiedenbeiten  der  Menscb^nnaturen,  p.  118.) 
Some  of  the  ancient  geogrs^phers,  sach  as  Straton,  Eratost'* 
henes,  and  Strabo,  believed,  that  the  Mediterranean,  swelled 
by  the  waters  of  the  Enxine,  |jie  Pains  Meotis,  the  Caspian 
Sea,  and  the  lake  Aral,  had  broken  the  pillars  of  Hercules ; 
others,  such  as  Pomponius  Mela,  admitted,  that  the  irrup- 
tion was  made  by  the  wate«n  of  the  ocean.     In  the  first  of 
these  hypotheses,  the  height  of  the  land  between  the  Black' 
Sea  and  the  Baltic,  and  between  the  ports  odCette  and  Boar* 
deaux,  determine  the  limit,  which  the  accumulation  of  the  - 
waters  may  have  reached  before  the  junction  of  the  Black 
Sea,  the  Mediterranean,  and  the  Ocean,  as  well  to  the  north 
of  the  Dardanelles,  as  to  the  east  of  this  strip  of  land,  which 
formerly  joined  Europe  to  Mauritania,  and  of  which  in  the 
time  of  Strabo  certain  vestiges  remained  in  the  Islands  of  Ja» 
no  and  the  Moon.  / 
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Mediterranean  having  been  formerly  diidded 
into  several  separate  basins,  of  which  Sicily  and 
the  Isle  of  Crete  appear  to  mark  the  andent 
limits.  We  will  not  here  risk  the.  solution  of 
these  problems^  but  will  satisfy  ourselves  in  fix*^ 
ing  the  attention  on  the  striking  contrast  in  the 
configuration  of  the  land  in  the  eastern  and  westr 
cm  extremities  of  Europe.  Between  the  Baltic 
and  the  Black  Sea,  the  ground  is  at  present 
scarcely  fifty  toises  above  the  level  of  the  ocean, 
while  the  plain  of  LaMancha^  if  placed  between 
the  sources  of  the  Niemen  and  the  Borysthenes, 
would  figure  as  a  group  of  mountains  of  consi- 
derably height.  If  the  causes,  which  may  have 
changed  the  surface  of  our  planet,  be  an  inte« 
resting  speculation^  investigations  of  the  pheno- 
mena^ such  as  they  offer  themselves  to  the  mea- 
sures and  observations  of  the  naturalist,  lead  tQ 
fer  greater  certainty. 

From  Astorga  to  Corunna,  especially  from 
Lugo,  the  mountains  lise  gradually.  The  se- 
condary  formations  gently  disappear,  and  are 
succeeded  by  the  transition  rocks,  which  indi- 
cate the  proximity  of  primitive  strata.  We  found 
considerable  mountains  composed  of  that  anci- 
ent gray  stone,  which  the  mineralogists  of  the 
school  of  Fribourg  name  grauwahhel  and  grau^ 
wakkenschiefer.  I  do  not  know  whether  this  for- 
mation, which  is  not  frequent  in  the  south  of 
Europe,  has  hitherto  been  discovered  in  other 
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]iartA  of  Spain.  Angular  fragments  of  lydiaii 
Mone^  scattered  along  the  valUes^  seemed  to  in^ 
dicate^  that  the  transition  schist  is  the  basis  of 
the  strata  of  grauwakke.  Near  Corunna  even 
granitic  ridges  stretch  as  far  as  Cape  OrtegaL 
These  granites,  which  seem  formerly  to  hav^ 
been  contlgnous  to  those  of  Britanny  and  Corn- 
wall, are  perhaps  the  wrecks  of  a  chain  of  rnoun^ 
tains  destroyed  and  sunk  in  the  waves*  Larg6 
and  beautifal  crystals  of  feldspath  characterize 
this  rock;  the  common  tin  ore  is  sometithes 
discovered  there,  the  working  of  which  is  a  la- 
borious and  unprofitable  operation  for  the  inhar- 
bitants  of  Gallicia. 

When  we  reached  Corunna,  we  foutid  the  pott 
blockaded  by  an  English  man  of  war  and  twb 
frigates,  which  were  stationed  to  intercept  the 
communication  between  the  mother-country  and 
the  American  colonies;  siQce  it  was  from  Corun- 
na, and  not  fi^m  Cadi:^,  that  a  packet  boat  (cor- 
reo  niariUmo)  sailed  every  month  for  the  Havari- 
nah,  and  another  every  two  months  for  Buenos 
Ayres,  or  the  mouth  of  the  river  Plata.  I  shall 
in  the  course  of  my  work  give  fin  exact  statement 
of  the  posts  on  the  new  continent ;  and  shall 
here  only  observci  that  since  the  administration 
of  Count  Florida  Blanca,  the  service  of  the  land 
post  office  has  been  so  well  organized,  that  ah 
Inhabitant  of  Paraguay,  or  of  the  province  of 
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Jacn  de  Bracamoros*,  may  carry  on  a  regular, 
correspondence  with  New  Mexico,  or  the  coastt 
of  California,  at  a  distance  equal  to  that  from 
Paris*  to  Siam,  or  from  Vienna  to  the  Cape  of 
Crood  Hope.  In  the  same  manner,  a  letter  con- 
fided to  the  post  in  a  small  town  of  Aragon  aiv 
rives  at  Chili,  or  in  the  missions  of  the  Oroonoko, 
provided  the  name  of  the  corregimento,  or  dis- 
trict that  comprises  the  Indian  village  to  which 
•the  letter  is  addressed,  be  distinctly  marked.  It 
is  pleasing  to  recall  to  mind  institutions,  which 
may  be  considered  as  among  the  greatest  bene- 
fits of  modem  civilization.  The  establishment 
of  maritime  and  inland  posts  has  placed  the 
colonies  in  more  intimate  intercourse  with  each 
.other,  and  with  the  mother-country.  The  circu- 
lation of  ideas  is  become  more  expeditious ;  the 
complaints  of  the  natives  reach  Europe  with 
more  focility,  and  the  supreme  authority  ha$ 
jometimes  succeeded  in  repressing  vesosktions, 
.which,  from  the  distance  of  the  place^  would 
have  remained  for  ever  unknown. 

The  first  secretary  of  state  had  recommeiided 
lis  very  particularly  to  the  brigadier  Don  Raphael 
Clavijo,  who  had  lately  been  named  director-* 
general  of  the  maritime  posts.  This  officer,  dis- 
tinguished for  his  talent  in  ship-building,  ^as 
employed  in  forming  new  dock-yards  at  Corun<« 

*  On  the  banks  of  the  rirer  of  Amazom. 
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B&.  He  neglected  nothing  to  render  our  abode 
at  thia  port  agreeable^  and  advised  us  to  embark 
on  board  the  sloop  Pizarro^  which  was  to  sail 
in  company  with  the  Alcudia,  the  packet-boat 
of  the  month  of  May,  which,  on  account  of 
the  blockade,  had  peen  detained  three  weeks  in 
the  port.  The  Pizarro  was  not  esteemed  a  swift 
sailer ;  but  she  had  happily  escaped  the  English 
vessels  in  her  long  voyage  f5pom  the  river  Hata 
to  Corunna.  Mr.  Clavijo  ordered  the  necessary 
arrangements  to  be  made  on  board  the  sloop  for 
placing  onr  instruments,  and  facilitating  the 
means  of  making  chemical  experiments  on  the 
air,  during  our  passage.  The  captain  of  the 
Pizarro  received  orders  to  stop  at  Teneriff,  as 
long  as  we  should  judge  necessary,  to  visit  the 
port  of  Orptava,  and  ascend  the  peak. 

We  had  yet  ten  days  to  wait  before  we  em- 
barked, which  seemed  to  us  a  long  delay.  Dur- 
^  ing  this  interval,  we  employed  ourselves  in  pre- 
paring the  plants  we  had  collected  in  the  beau- 
tiful vallies  pf  Gallicia,  which  no  naturalist  had 
yet  visited :  we  examined  the  fuci  and  the  mol- 
luscse  which  the  north  west  winds  had  cast  with 
great  profusion  at  the  foot  of  the  steep  rock,  on 
which  the  light-house  of  the  Tower  of  Hercules 
is 'built.     This   edifice,    called  also  the  Iron 

*  According  to  the  Spanish  nomenclature,  the  Pizarro  W2» 
m  light  frigate  (fragaia  Ujera). 
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Ibw^^  was  repaired  in  1 788.  It  is  ninety-tilrfr 
feet  high,  its  walls  are  four  feet  and  a  half  thick^ 
tod  its  construction  clearly  proves,  that  it  wM 
built  by  the  Romans.  An  inscription  discovered 
near  ifs  foundations,  a  copy  of  which  Mr.  Laborde 
obMgingly  gave  me,  informs  us,  that  this  pharoA 
was  constructed  by  Caius  Sevius  Lupus,  archi- 
tect of  the  city  of  Aqua  Flavia  (Chaves),  and 
that  it  was  dedicated  to  Mara.  Why  is  the  Iron 
Tower  called  in  the  country  by  the  name  of 
Hercules  ?  Was  it  built  by  the  Romans  on  the 
ruins  of  a  Greek,  or  Phosnician  edifice  ?  Strabo, 
indeed,  affirms,  that  Qallicia,  the  country  of  thk 
Callfleci,  had  been  peopled  by  Greek  colonies. 
According  to  an  extract  from  the  geography  of 
Spain,  by  Asclepiades  the  Myrlsean,  an  ancient 
tradition  stated,  that  the  companions  of  Her- 
cules had  settled  in  these  countries  *. 

I  made  the  necessary  observations  to  assure 
myself  of  the  rate  of  going  of  Lewis  Berthoud's 
time-keeper,  and  I  had  the  satisfaction  to  find, 
that  it  had  not  changed  it's  diurnal  retardation, 
notwithstanding  the  shocks  it  had  met  with  in 
our  journey  from  Madrid  to  Comnna.  This  cir- 
cumstance was  the  more  important,  as  much 

*  Strabo,  ed.  Cassaub.  LuMt  Par.  1620,  Lib.  iii,  p.  167. 
Tbe  PhoeniciaDTs  and  Greeks  visited  the  coasts  of  Gallicia 
(Gallaecia)  to  trade  for  tin,  which  they  drew  from  this  coantry 
as  well  as  from  the  Cassiterides.  Strabo,  Lib.  iii,  p.  147- 
P/tn.  Lib^  xxxiv,  €•  10. 
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oiAcertaiAt/ existed  respecting  the  true  longitude 
t)f  Ferrol,  the  centre  of  which  town  is  10'  20'^ 
fii&it  of  the  Tower  of  Hercules  at  Corunn^.  An 
occultation  of  Aldebaran^  and  a  long  series  o{ 
€elipses  of  JupiteFs  satellites^  observed  by  Ad^ 
miral  Mazarredo^  and  calculated  by  Mechain^ 
seemed  to  prove  that^  in  the  maritime  atlas  of 
Tofino^  which  is  in  other  respects  so  accurate  in 
the  indication  of  partial  distances^  the  det€rniin«' 
ate  positions  of  Corunna  and  Ferrol  were  inex«- 
act  by  two  or.  three  leagues.  My  time-keeper 
confirmed  these  doubts  respecting  the  dp6ra^ 
lions  of  Tofino.  I  found*  the  observatory  of 
the  Admiralty  at  Ferrol  O'^  42"  HV  west  of  Paris. 
The  mean  of  all  the  observations  made  by  the 
Spanish  astronomers^  and  lately  published  by 
Mr.  Espinosa^  gives  0**  42'  2*5'^.  I  have  already 
observed^  that  several  expeditions  having  set 
sail  from  this  last  port^  the  fiilse  position,  which 
has  been  laid  down^  has  had  a  disadvantageoui^ 
inlBuence  on  the  longitudes  of  several  towns  of 

• 

America^  determined  not  by  absolute  observe^ 

*  Observat.  Astron.  Introd.  p.  xxxvi,  t.  i,  p.  24  et  33* 
£spinosa,  Memorias  sobre  las  observaciones  astron.  bechas 
por  los  uavegautes  espanoles,  1809,  t.  i,  p.  23.  If  we  sup« 
pose,  tbat  tny  cbrondtneter  did  not  augment  it's  diarnal  re« 
tardation  during  the  passage  from  Madrid  to  Corann^,  which 
would  be  contrary  to  direct  experiments  made  at  Marseillei^ 
the  longitude  of  Ferrol  will  still  be  23^^  of  time  more  than 
that  at  which  it  is  fixed  by  Mr.  Tofino. 
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tions,  but  only  by  the  difference  of  time.    Al* 
though  time-keepers  extend  the  limits  of  our 
geographical  knowledge^  they  often  contribute 
to  propagate  the  mistake  in  the  longitude  of  the 
point  of  departure^  because  they  render  the  po- 
intion  of  the  coast  in  the  most  distant  regions 
dependent  on  this  single  point. 
».    The  ports  of  FeiTol  and  Corunna  communis 
cate  with  the  same  bay,  so  that  a  vessel  driven 
,  by  bad  weather  towards  the  coast  may  anchor 
in  either  according  to  the  wind.    This  advan^ 
tage  IS  invaluable,  where  the  sea  is  almost  always 
tempestuous,  as  between  the  Capes  Ortegal  and 
Finisterre,  which  are  the  promontories  Trileu- 
cum  and  Artabrum  *  of  the  ancient  geography. 
A  narrow  passage,  flanked  by  perpendicular 
rocks  of  granite,  leads  to  the  extensive  basin  of 
Ferrol.    No  port  in  Europe  has  so  extraordinary 
an  anchorage,  from  its  very  inland  position. 
The.  narrow  and  tortuous  passage,  by  which 
vessels  enter  this  port,  has  been  opened,  either 
by  the  irruption  of  the  waves,  or  by  the  reiter- 
ated shocks  of  very  violent  earthquakes.    In 
the  New  World,  on  the  coasts  of  New  Andalusia, 
the  Laguna  del  Obispo,  (Bishop's  Lake)  is  formed 
exactly  like  the  port  of  Ferrol.    The  most  cu- 
rious geological  phenomena  are  often  repeated 
at  immense  distances  on  the  surface  of  conti- 

^  Ptolemy  cites  the  port  of  the  Artabri :  Geogr.  Lib.  ii. 
cap.  6.  (Bcrtu  Tkeatn  gcograph.  vet.AmsttL,  161 3|  p.  34.) 
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nents ;  and  the  naturalists,  whb  have  examined 
different  parts  of  the  globe,  are  strtick  with  the 
extreme  resemblance  observed  in  the  rents  on 
coasts,  in  the  sinuosities  of  the  vallies^  in  the 
aspect  of^  the  mountains,  and  in  their  distribu- 
tion by  groups.  The  accidental  concurrence  of 
the  same  causes  must  have  every  where  produced 
the  same  effects ;  and  amidst  the  variety  of  na- 
ture, an  analogy  of  structure  and  form  is  ob- 
•erved  in  the  arrangement  of  brute  matter,  as  . 
well  as  in  the  internal  organization  of  plants  and 
of  animals. 

Crossing  from  Corunna  to  Ferrol,  in  shallow 
water,  near  the  White  Signal,  in  the  bay,  which 
according  to  d'Anville  is  the  Portus  Magnus  of 
the  Ancients,  we  made  several  experiments  by 
means  of  a  valved  thermometrical  sounding  lead; 
on  the  temperature  of  the  ocean,  and  on  the  de- 
crement of  caloric  in  the  successive  strata  of  wa- 
ter. The  thermometer  on  the  bank,  ^nd  near  the 
surface,  was  from  12-5**  to  13-3**  centigrades, 
while  in  deep  water  it  constantly  marked  15*^  or 
15-3%  the  air  being  at  12-8^  The  celebrated 
.Franklin,  and  Mr.  Jonathan  Williams,  author  of 
the  work  which  appeared^  at  Philadelphia  under 
the  title  of  Thermometrical  Navigation,  were 
the  first  to  invite  the  attention  of  naturalists  to 
the  phenomena  of  the  temperature  of  the  ocean 
over  shoals,  and  in  that  zone  of  tepid  and  flow- 
ing waters,  which  runs  from  the  Gulf  of  Mexico 
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'to  the  Banks  of  Newfoundland,  and  the  northeni 
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coasts  of  Europe.  The  observation^  that  the 
proximity  of  a  sand-bank  is  indicated  by  a  rapid 
descent  of  the  temperature  of  the  sea  at  if  s  sur- 
face^ is  not  only  interesting  to  the  natbralist,  but 
may  become  also  very  important  for  the  safety 
of  navigators.  The  use  of  the  thermometer  ought 
certainly  not  to  lead  us  to  neglect  the  use  of  the 
lead ;  but  the  experitiaents^  which  I  shall  mention 
in  the  course  of  this  narrative,  sufficiently  prove, 
Xh^X  variations  of  temperature,  sensible  to  the 
most  imperfect  instruments,  indicate  danger  long 
before  the  vessel  reaches  the  shoals.  In  such 
cases,  the  frigidity  of  the  water  may  engage  the 
pilot  to  heave  the  lead  in  places,  where  he 
thought  himself  in  the  most  perfect  safety.  We 
shall  examine  in  another  place  the  natural 
causes  of  these  complicated  phenomena ;  and 
4Shall  only  here  observe,  that  the  waters  which 
cover  the  shoals  owe  in  a  great  measure  the  di- 
minution of  their  temperature  to  their  mixture 
with  the  lower  strata  of  water,  wliich  rise  tow- 
ards the  surface  on  the  edge  of  the  banks. 

A  heavy  sea  from  the  North-west  hindered  us 
from  continuing  our  experiments  on  the  tempe- 
rature of  the  ocean  iti  the  bay  of  Ferrol.  The 
great  height  of  the  waves  was  the  effect  of  an 
impetuous  wind  at  sea,  and  forced  the  English 
vessels  to  retire  from  the  coast.  Desirous  to 
avail  ourselves  of  tins  opportunity  of  sailing,  we 
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instantly  embarked  our  instruments^  books^  and 
baggage;  but  the  west  wind,  which  blew  still 
more  impetuously,  did  not  permit  us  to  weigh 
anchor,  and  during  this  delay  we  wrote  to  our 
friends  in  France  and  Germany.    The  moment 
^  leaving  Europe  for  the  first  time  is  attended 
with  a  solemn  feeling.    We  in  vain  summon  to 
pur  minds  the  frequency  of  the  communioation 
between  the  two  worlds ;  we  in  vain  reflect  on 
the  great  facility,  with  which,  from  the  improved 
9tate  of  navigation,  we  traverse  the  Atlantipy 
which  compared  to  the  great  ocean  is  but  n 
larger  arm  of  the  sea ;  the  sentiment  we  feel 
when  we  first  undertake  so  distant  a  voyage  ig 
not  the  less  accompanied  by  a  deep  emotion,  un«- 
)ike  any  other  impression  we  have  hitherto  felt* 
Separated  from  the  objects  of  our  dearest  aifec** 
tions,  entering  in  some  sort  on  a  new  state  of 
existence,  we  are  forced  to  turn  back  on  the  fit- 
mily  of  our  thoughts,  and  we  find  them  in  a 
situation  which  they  have  never  known  before. 
Among  the  letters  which  I  wrote  at  the  time  of 
our  embarking,  one  had  a  considerable  influence 
on  the  direction  of  our  travels,  and  on  our  8U<v 
ceeding  operations.    When  I  left  Paris  with  the 
intention  of  visiting  the  coasts  of  Spain,  the  ex- 
pedition for  discoveries  in  the  Southern  Ocean 
jseemed  to  be  adjourned  for  several  years.    I  had 
agreed  with  Captain  Baudin,  that  if,  contrary  to 
his  expectation,  his  voyage  took  place  at  an  ear- 
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lier  peiriodj  and  the  news  should  reach  me  in 
time^  I  would  endeavour  to  return  from  Algiers 
to  a  port  in  France,  or  Spain,  to  join  the  expedi* 
tion.  I  renewed  this  promise  on  leaving  Europe, 
and  wrote  to  Mr.  Baudin,  that  if  the  government 
persisted  in  sending  him  by  Cape  Horn,  I  would 
endeavour  to  meet  him,  either  at  Monte  Video, 
Chili,  or  Lima,  or  wherever  he  should  touch  in 
the  Spanish  Colonies.  In  consequence  of  this 
engagement,  I  changed  the  plan  of  my  journey, 
on  reading  in  the  American  papers,  in  1801,  that 
the  French  expedition  had  sailed  from  the  port  of 
Havre,  to  make  the  tour  of  the  globe  from  east 
to  west.  I  hired  a  small  vessel  from  Batabano, 
in  the  Island  of  Cuba,  to  Portobello,  and  thence 
crossed  the  isthmus  to  the  coasts  of  the  southern 
ocean ;  this  mistake  of  a  journalist  led  Mr.  Bon- 
{rfand  and  myself  to  travel  eight  hundred  leagues 
through  a  country  we  had  no  intention  to  visit. 
It  was  only  at  Quito,  that  a  letter  from  Mr.  De- 
lambre,  perpetual  secretary  of  the  first  class  of 
the  institute,  informed  us  that  Captain  Baudin 
went  by  the  Cape  of  Good  Hope,  without  touch- 
ing on  the  eastern  or  western  coasts  of  America. 
I  cannot  recall  without  regret  an  expedition, 
which  is  -connected  with  several  events  of  my 
life,  and  the  history  of  which  has  lately  been 
sketched  by  a  *  man  of  science,  no  less  distin- 

•  Mr.  Perron,  lost  to  the  sciences  at  thirty-five  years  of 
ag«y  after  aloDg  and  painful  illness.    See  an  interegting  me* 
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.]^ished  for  the  number  of  his  disooveries,  than 
by  the  noble  courage  which  he  displayed  in  cir- 
eamsUinces  of  extreme  difficulty  and  danger. 

When  I  went  into  Spain  I  could  not  carry  with 
me  the  complete  collection  of  my  physical,  geo* 
d^Bical)  and  astronomical  histruments^  I  had  left 
the  duplicates  at  Marseilles,  with  the .  intention 
of  ordering  Ihem  to  be  sent  to  Tunis  or  Algiers^ 
when  I  should  find  an  opportunity  of  passing 
over  to  the  coasts  of  Barbary.  In  peaceable  times 
travellers  ought  by  no  meanis  to  carry  with  them 
ihe  complete  collection  of  their  instruments: 
they  should  on  the  Contrary  cause  them  to  be  sent 
successively,  in  order  to  replace  si)ch  a^  suffer 
most  by  use  and  carriage*  This  precaution  is 
particularly  kiecessary,^  when  they  are  obliged  to 
determine  a  great  number  ^f  points  by  means 
nierely  chrottometiieaL  Bul^in  times  of  maritime 
warfare,  if  is  highly  prud^^  never,  to  lose  sight 
either  of  instrunvents^  pianyscripts,  or  qpUec- 
tions.  Sad  experience,  as  I  iiave  observed  in  the 
introduction />liO  this  work,  has  confirmed  the 
justness : o£ ^thia  observation.  Our  abode  at  Ma* 
drid  and  Corunna  had  been  too  short,,  to  trans- 
port iroin.Mwfieilles  the  meteorological,  appara- 
tus I  had  left. 
.    It  was'in.  vaid  that  I  requested  it>  ibeing  sent 

moir  on  tl^e^iib  of  tlyis  travdler^  by  Mn  Dehiae,  in  his  An- 
nales  du  Mmieum^  1 17* 

VOJU  h  B 
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to  the  Havannah^  after  our  return  from  tlitf 
Oroonoko ;  neither  the  apparatus  nor  the  achro- 
matic telescopes,  nor  the  timekeeper  by  Arnold^ 
which  I  had  sent  for  to  London^  reached  Ame^ 
ricA.  The  following  is  the  list  of  the  instniH 
nients  I  had  collected  for  my  journey  from  the 
year  1797,  and  which,  excepting  a  small  nuuH 
ber  easy  to  replace,  served  me  till  1804. 

UST  OF  THB   PHYSICAL  ANP  ASTRONOMICAL  IN-' 

STUUMENTS. 

A  tlmeheeper  hy  Lewis  Berthoud,  No,  27.  TWt 
timekeeper  had  belonged  to  the  celebrated 
Borda.  I  have  published  the  detail  of  it*9 
rate  of  going,  in  the  introduction  to  my  eal« 
lection  of  astronomical  observations ; 

A  demi^hronometer  by  Sejuffert^  serving  for  as- 
certaining the  longitude  at  short  distances } 

A  three-foot  achromatic  telescope  hy  DoU&md^  ii»- 
tended  for  the  observation  of  Jupiter's  satel^ 
lites ; 

A  telescope  by  CarocMy  of  less  dimensions,  with 
an  apparatus  to  fix  the  instrument  to  the 
trunk  of  a  tree,  in  forests ; 

A  lunette  depreuve,  with  a  micrometer  engraved 
on  glass,  by  Mr.  Kohler,  astronomer  at  Dres- 
den. This  apparatus,  placed  on  the  plane  of 
the  artificial  horizon,  serves  to  level  bases^  to 
measure  the  progress  of  an  eclipse  of  the  sun 
or  the  moon^  and  determine  the  value  of  very 


^maH  BBgi^  under  which  very  remote  moun- 
tains appear ; 
A  sextant  hy  Raniideny  of  ten  inches  radius,  with 
a  silver  limb^  and  telescopes  which  magnify 

from  twelve  to  sixteen  times ; 

« 

A  sntfff*box  sextant  hf  Trotightm,  of  two  inphes 
radinSy  with  a  noniuiS  divided  into  minuted^ 
telescopes  which  magnify  four  times,  and  an 
artificial  horizoii  of  crystal.  This  Small  ihstru- 
meQt  is  very  usejfiil  for  travellers  when  forced 
in  a  boat  to  lay  down  the  sinuosities  of  a  ri«- 
Ver,  or  take  angles  on  horseback  without  dis- 
mounting; 
A  reflecting  and  fepeatiflg  circle  Ay  L^  Noir,  df 
twelve  incihes  diameter^  ^th  a  tnirror  of  plati- 
na*; 
A  theodolite  hf  Htarter,  the  dziifatlth  circle  of 
;   which  was  eight  inched  in  diameter ; 
An  artifiwd  hotizoh  hy  Carochi^  of  plane  glass^ 
. .  six  inches  in  diameter^  with  an  air  bubble  le^ 
■   vel,  the  divisions  of  which  are  equivalent  to 

two  sexagesimal  seconds ; 
A  quadrant  hy  Bird,  with  a  i^ius  of  a  foot^  fur- 
nished with  a  double  division  of  the  limb  into 
.    niiiety  and  liineiy-six  degrees,  the  inicroipe^ 
ter  screw  indicating  tw(>  sexagesinial  seconds } 

*       *  • 

^  I  have  cdropared  ih  anothcif  place  the  advantagds  and 
ilisadTantages,  in  long  journej'S,  of  the  reflecting  instruments 
and  astroobmical  repeating  citcks,  (Asiton,  Obtero.  Ifdrodi 
t.  \t  p*  17.) 

n  2 
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the  perpendicularity  of  the  plane  capable  of 
being  determined  by  means  of  a  plummet  and 
a  large  air-bubble  level ; 

A  grapkotneter  by  Ramsden,  placed  on  a  cane^ 
with  a  magnetic  needle^  and  a  wire  meridian 
to  take  magnetical  azimuths ; 

A  dipping  needle  of  twelve  inches,  constructed 
on  the  principles  of  Borda  and  Le  Noir.  This 

'  instrument,  of  the  most  perfect  execution,  was 
ceded  to  me,  at  the  time  of  my  departure,  by 
the  French  board  of  longitude.  The  figure  of 
this  instrument  will  be  found  in  the  narrative 
of  the  voyage  of  d'Entrecasteaux*,  the  astro-r 
nomical  part  of  which  was  composed  by  a 

~  learned  navigator,  Mr.  de  Rossel.  An  azimuth 
circle  serves  to  find  the  plane  of  the  magnetic 
meridian,  either  by  correspondent  dips,  or  by 
seeking  the  position  in  which  the  needle  is 

•  vertical,  or  observing"  the  minimum  of  the 

•  dippings.    The  instrument  is  verified  by  ob- 
^    serving  on  the  east  and  west  side,  and  change* 

•  ing  the  poles  ; 

A  variation  compass  by  Le  Noir,  constructed  on 

'  the  principles  of  Lambert,  and  furnished  with 
a  wire  meridian.    The  nonius  was  divided  at 

t    every  two  minutes  ; 

A  needle  twelve  inches  long,  furnished  intl^ 
sight'vanesy  and  suspended  to  an  untwisted 
thread  according  to  the  method  of  Coulomb. 

♦  Vol.  ii,  p.  14. 
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This  apparattis^  like  the  magnetic  telescope  of 
Prom/j  served  m^  to  determine  the  small  ho- 
rary variations  of  the  magnetic  variation,  and 
the  intensity  of  the  forces  which  change  with 
the  latitudes.  The  oscillations  of  the  great 
magnetic  dipping  needle  of  Mr.  Le  Noir  give> 
also  a  very  exact  measure  of  this  last  pheiK>- 
menon. 

A  magnetometer  ofSaussure^,  contracted  by  Mr. 
Paul  at  Geneva,  with  a  limb  that  corresponds 
to  an  arch  of  three  feet  radius ; 

An  invariable  pendulum,  constracted  by  Mr. 
Megnie,  at  Madrid ; 

Two  barometers  by  Ramsden ; 

Two  barometrical  apparatuses^ ,  with  the  aid  of 
which  we  find  the  mean  height  of  the  baromcr 
ter,  by  successively  plunging  into  a  vessel  se- 
veral glass  tubes,  filled  with  mercury, .  closed 
at  one  end  by  a  steel  screw,  and  placed  in  a 
metal  case ; 

Several  thermometers  by  Paul,  Ramsden,  Megnie, 
and  Fortin ; 

Two  hygrometers  of  Saussure  and  Deluc,  of  hair 

and  whalebone ; 
Two  electrometers  of  Bennet  and  Saussure,  of 

*  This  magnetometer,  whicif  I  fouad  inaccurate,  the  theo. 
dolite,  and  reflecting  circle,  are  the  only  instraments  which 
I  could  not  embark  with  me  at  Corunna. 

t  1  have  described  this  apparatus  in  the  Jonrrfal  de  Pby- 
lique,  t,  xivii,  p.  4tJ8j  and  in  my  Observ,  Astroo.  t.  i,  p.  366^ 


p)\d  leaf  and  elder  pith^  fariushed  with  coh^ 
(iuctors  four  feet  long,  to  collect,  according  to 
the  method  prescribed  by  Mr.  Volta,  the  elec- 
tricity of  the  atmosphere,  by  means  of  an  ig* 
nited  substance  which  yields  smoke  ; 

A  cyanometer  by  PauL    To  give  me  the  means 

.  of  comparing  with  some  certainty  the  bine 
colour  of  the  sky,  as  it  is  seen  on  the  summit 
pf  the  Alps  and  the  Cordilleras,  Mr.  Hctet 
had  this  cyanometer  coloured  conformably  to 
t.he  division  of  that  which  Mr.  de  Saussure 
made  use  of  at  the  top  of  Mount  Blanc,  and 
during  his  memorable  abode  at  the  Col  du 
Geant ; 

An  eudiometer  of  Fontana,  for  nitrous  gas ;  withx 
out  strictly  knowing  how  many  parts  of  this 
gas  are  necessary  to  saturate  a  portion  of  ox]^ 
gen,  we  may  still  precisely  determine  the  quan- 
tity of  atmospheric  assote,  and  consequently 
the  purity  of  the  air,  by  employing,  beside  the 
nitrous  gas,  the  oxygenated  munatic  acid,  or 
a  solution  of  sulphat  of  iron.    Volta's  eudio- 

.  meter,  though  the  most  exact  of  any,  is  em- 
barrassing for  traycllers,  who  traverse  damp 
countries^  on  accoxint  of  the  small  electric  dis^ 
charge,  which  the  initlammation  of  oxygen  and 
hydrogen  gasses  requires.  The  most  portable 
eudiometrical  apparatus,  the  most  speedy  and 
inost  eligible  in  every  respect^  is  that  pub- 
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iished  by  Mr.  Qay*Lu68ac  ip  the  memdi^  of 
the  society  of  Arcueil* ; 
A  phosphoric  eudiometer  hy  RebouL    By  the 
nice  researches  of  Mr.  Thenard^  on  charcpal 
.  mixed  with  phosphorus,  it  is  proved,  that  the 
slow  action  of  this  acidifiable  basis-f*  yields 
results  less  exact  than  strong  combustion ; 
An  itpparalus  hy  Paulj  proper  to  determine  with 
the  greatest  precision  the  degree  at  which  wa-^ 
ter  boils  at  different  heights,  above  the  level  of 
the  ocean.    The  thermometer  with  a  double 
nonius  had  been  constructed  from  the  appa- 
ratus, which  Mr,  de  Saussure  employed  in  liis 
excursions ; 
A  thermometricol  lead  by  Dumotierj  consisting 
of  a  cyUndric  vase,  furnished  with  two  conical 
valves,  and  enclosing  a  thermometer ; 
Two  areometers  of  Nivholsan  and  Dollond; 
A  compound  microscope  of  Hoffnann,  described 
in  the  history  of  the  Cryptogamiee  by  Mr.  Hed- 
wig ;  a  standard  metre  by  Le  Noir ;  a  land  sur^ 
veyor^s  chain ;  an  assay^balance ;  a  rain  gauge ; 
tubes  of  absorption  to  indicate  small  quanti- 
ties of  carbonic  acid  and  oxygen,  by  meians  of 
lime-water,  or  a  solution  of  sulphuret  of  pot- 
ash ;  some  Haiijfs  electrosc(^cal  apparatuses  i 

*  Vol.  2,  p.  235.  See  also  \he  memoirs  in  tbe  composition 
of  the  air  which  I  pqUidied  co^jointij  with  Mr.  Ga)r-IiUS8ac 
IQ  the  Journal  de  Physique,  v<d.  Wx,  p.  %29,  and  my  Zoolo^ 
gical  ObserTatioos,  vol.  i,  p.  250. 

t  Uttlletio  of  the  Philomathk  Society,  1812,  Xo.  97«  p.  eSi. 
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vases  to  measure  fhe  quantity  of  the  evapora- 
tion of  liquids  in  the  Open  air  ;  a  mercurial 
artificial  horizon  ;  small  Lejf den  phials,  to  be 
charged  by  rubbing ;  galvanic  apparatus ;  re- 
agents  to  try  some  experiments  on  the  chemi- 
cal composition  of  mineral  waters^  and  a  great 
number  of  small  tools  necessary  for  travellers 
to  repair  such  instruments  as  might  be^  de- 
ranged from  the  frequent  falls  of  the  beasts  of 
burden, 

We  spent  two  days  at  Corunna,  after  our  in- 
struments were  embarked.  A  thick  fog,  which 
covered  the  horizon,  at  length  indicated  the 
change  of  weather  we  so  anxiously  desired.  On 
the  4th  of  June,  in  the  evening,  the  wind  turned 
to  the  north  east,  a  point,  which,  on  the  coast  of 
Gallioia,  is  considered  very  constant  during  the 
summer.  The*  Pizarro  prepared  to  jsail  on  the 
5th,  though  we  had  intelligence  but  a  few  hours 
before,  that  an  English  squadron  had  been  hail- 
ed from  the  watch  tower  of  Sisarga,  appearing 
to  stand  towards  the  mouth  of  the  Tagus.  Those 
who  saw  our  ship  weigh  anchor,  asserted  that 
we  should  be  captured  in  three  days,  and  that, 
forced  to  follow  the  fyte  of  the  vessel,  we  shodld 
be  carried  to  Lisbon.  This  prognostic  gave  us 
the  more  uneasiness^  as  we  had  known  some 
^f  exicans  at  Madrid,  who,  in  order  to  return  to. 
VimwCruz,  had  embarked  three  times  at  Cadiz^ 
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aqd  who,  having  been  ^daoh  4&ne  Jtaken  at  the 
entrance  of  thiB  port^  were  obliged  to  return  to 
Spain  through  Portugal.         ^ 

The  PizaiTo  set  sail  at  two  id  the^altemoon.: 
M  the  IcHig  and  narrow  passage  by.  which  a  ship 
sails  from  the{>ort.of  Corunna  opens  towards  the 
north,  and  the  wind  was  contrary,  we  -made 
eight  short  tacks,  three  of  which  were  useless.  A' 
fresh  tack  was  made,  but  very*  slowly,  and  we 
were  for  some  moments  in  danger  at  the  foot  of 
the  fort  St.  Amarro ;  the  current  having  driven 
us  wry  near  the  rock,  on  which  the  sea  breaks 
with  considerable  violence.  We  remained  with 
our  ey^s  fixed  on  the  castle  of  St.  Antony,  where 
the  unfortunate  Malaspina*  was  then  a  captive 
in  asState  prison.  On  the  point  of  leaving  Eu- 
rope to  visit  the  countries  which  this  illustrious- 
traveller  had  visited -with  so  much  advantage^  I 
could  have  wished  to  have  fixed  my  thoughts 
on  some  object  less  affecting. 

At  half  past  six  we  passed  the  Tower  of  Herr 
cules,  which  is  the  lighthouse  of  Corunna,  as  we 
have  already  mentioned,  and  where,  from  the  re- 
motest times,  a  coal  fire  is  kept  up  for  the  direc- 
tion of  vessels.  The  light  of  this  fire  is  no  way 
proportionate  to  the  beautiful  construction  of  so 
vast  an  edifice ;  being  so  weak,  that  the  ships  can-^ 
not  perceive  it  till  they  are  in  danger  of  striking 

*  Essai  Politique  iur  !•  Mexiqoe,  t.  i,  p.  338.  Observ, 
A^tfon.  t.  i,  p.  34. 
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na  the  shore,  Tdwardfi  the  clofte  oif  day,  the 
wind  increased,  and  the  sea  ran  high.  We  di-^ 
reeled  our  course  to  the  north-west,  in  order  to 
avoid  the  English  frigates,  which  we  supposed 
were  cruizing  off  those  coaiAs.  About  nine  we 
q)ied  the  light  of  a  fishing  hut,  at  Sisarga,  which 
was  the  last  object  we  beheld  in  the  west  of 
Europe.  As  we  advanced,  this  feeble  %ht 
mingled  itself  with  the  stars,  which  rose  on  the 
horizon;  and  our  eyes  remmned  involuntarily 
feed  on  this  object.  Such  impressions  are  not 
easily  effaced  from  the  memory  of  those  who 
have  undertaken  long  voyages,  at  an  a^e  when 
the  emotions  of  the  heart  are  in  full  vigour. 
How  many  remembrances  are  awakened  in  the 
imagination  by  a  luminous  point,  wMch,  in  the 
midst  of  an  obscure  night,  appearing  at  intervals 
^bove  the  swelling  waves,  points  out  the  coast 
^f  our  native  home ! 

We  were  obliged  to  run  under  our  courses,  at 
the  rate  of  ten  knots,  though  the  vessel  was  not 
constructed  for  making  such  way.  At  six  in  the 
morning  the  ship  rolled  so  much,  that  the  fore^ 
|op  gallant  mast  was  carried  away,  but  without 
{kny  disagreeable  consequence.  As  we  were 
thirteen  days  in  our  passage  from  Corunna  to 
t^e  Canary  Islands,  it  was  long  enough  to  ex-< 
pose  ufli  tq  the  4^nger  of  meeting  English  ves^ 
sels,  on  stations  sa  much  frequented  as  the 
coasts  of  ^orti\gal^    ^o  sail  however  appeare4 
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in  flight  the  first  tb^^e  days,  wfaibh  gaVe  eii<M>u« 
ritgement  to  the  crew,  who  were  no  way  pre» 
pared  for  fighting. 

.  On  the  7th  we  were  in  the  latitude  of  Cape 
l^nisterre.  The  group  of  granitic  rocks,  which 
fbrms  part  of  this  promontory,  like  that  of  To-« 
riaSes  and  Mont  de  Corcubion,  bears  the  name 
of  the  Sierra  de  Toriiiona,  Cape  Finisterre  is 
lower  than  the  neighbouring  lands ;  but  the  To- 
rinona  is  visible  at  sea  at  17  leagues  distance^ 
which  proves  that  the  elevation  of  it*s  highest 
summit  is  not  less  than  300  toises  (582  metres). 
The  Spanish  navigators  pretend,  that  on  these 
coasts  the  magnetic  variation  differs  extremely 
from  that  observed  at  sea.  Mr.  Bory*,  it  i^ 
true,  in  the  voyage  of  the  sloop  Amaranth,  found, 
in  1751,  that  the  variation  of  the  needle,  deter- 
mined at  the  Cape,  was  four  degrees  less  than 
pould  have  been  conjectured  from  the  observa^ 
tions  made  at  the  same  period,  along  the  coasts. 
In  the  same  manner  as  the  granite  of  Gallida 
contains  tin  disseminated  in  it's  mass,  that  of 
Cape  Finisterre  probably  contains  micaceoui^ 
iron.  In  the  mountains  of  the  Upper  Palatinate, 
there  are  indeed  granitic  rocks,  in  which  crys~ 
tals  of  micaceous  iron  take  the  place  of  common 
mica. 
The  8th,  at  sunset,  we  descried  from  the  mast- 

^  Memoires  de  PAcad^mie  des  Sciences^,  17G8,  p.  280. 
^learieu,' Voyage  do  VIkis,  t  i,  p,  22^^ 
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head  an  English  convoy,  which  ssuled  along  the' 
coast,  steering  towards  the  south  east.  In  order 
'  to  avoid  it,  we  altered  our  course  during  the 
night.  From  this  moment  no  light  was  permit- 
ted in  the  great  cabin,  to  prevent  our  being  seen 
at  a  distance.  This  precaution,  used  on  board 
all  merchant-vessels,  and  prescribed  in  the  regu- 
lations of  the  packet-boats  of  the  royal  navy, 
was  extremely  irksome  to  us  during  the  passages 
we  made  in  the  course  of  the  five  following 
years.  We  were  constantly  obliged  to  make 
use  of  dark-lanterns  to  examine  the  temperature 
of  the  water,  or  read  the  divisions  on  the  limb 
of  the  astronomical  instruments.  In  the  torrid 
zone,  where  twilight  lasts  but  a  few  minutes, 
our  operations  ceased  almost  at  six  in  the  even- 
ing. This  state  of  things  was  so  much  the  more 
displeasing  to  me,  as  from  the  nature  of  my 
constitution  I  never  was  subject  to  sea-sickness, 
and  feel  an  extreme  ardour  for  study  during  the 
whole  time  I  am  at  sea. 

A  voyage  from  the  c6ast  of  Spain  to  the  Ca- 
nary Islands,  and  thence  to  South  America,  is 
scarcely  attended  with  any  event  which  deserves 
attention,  especially  when  undertaken  in  sum- 
mer. The  navigation  is  often  less  dangerous 
than  crossing  one  of  the  great  lakes  of  Switzer- 
land; I  shall  therefore  confine  myself  in  this  nar- 
rative to  the  general  results  of  the  magnetic  and 
metereological  experiments^  which  I  mad«  in  thit 
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part  of  the  oce»ii ;  and  offer  some  obserrationi^ 
which  may  prove  interesting  to  navigators. 
Whatever  relates  to  the  variations  of  the  tem^ 
perature  of  the  air,  and  that  of  the  sea,  the  hy* 
grometrieal  state  of  the  atmosphere,  the  blue 
colour  of  the  sky,  the  inclination  and  intensity 
of  the  magnetic  focus,  will  be  found  collected 
in  my  journal  at  the  end  of  the  third  chapter^ 
where  it  will  be  seen,  from  the  detail  and  num^ 
foer  of  experiments,  that  we  endeavoured  to  make 
the  best  use  possible  of  the  instruments  with 
which  we  were  furnished.  It  were  to  be  wished, 
that  the  same  observations  could  be  repeated  in 
the  African  and  Asiatic  seas,  to  indicate  exactly 
the  constitution  of  the  atmosphere  which  cavers 
the  great  basin  of  the  waters. 

The  9th  of  June,  latitude '39°  50',  and  longi- 
tude 16"  W  west  of  the  meridian  of  the  observ- 
atory of  Paris,  we  began  to  feel  the  effects  of 
the  great  current,  which  from  the.  Azores  directs 
itself  towards  the  iStraits  of  Gibraltar,  and  the 
Canary  Islands.  Comparing  the  place  of  our 
ship  deduced  from  Berthoud's  time-keeper  with 
the  pilot's  reckoning,  I  was  able  to  discover  the 
smallest  variations  in  the  direction  and  velocity 
of  the  currents.  FrOm  37*  to  30'  of  latitude, 
the  vessel  was  sometimes  carried  in  twenty-four 
hours,  from  eighteen  to  twenty-six  miles  to  the 
east.  The  direction  of  the  current  was  at  first 
E  by  S^  but  nearer  the  Straits  it  became  due 
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M8t  Captain  Mackintosh,  and  one  of  tbemosC 
distisguiflhed  navigators  of  our  time,  Sir  Erasmiul 
CrO'vi^er,  have  noticed  the  modifications  oi  thift 
movement  of  the  waters  at  diiferent  seasons  of 
the  yean  Several  pilots  who  frequent  the  Ca^ 
liary  Islands  have  fbUnd  themselves  on  th^ 
tsoasts  of  Lancerotte,  when  th^  cixpected  td 
taake  good  their  landing  on  the  Isle  of  Teneriffe. 
Mr.  de  Bougainville^,  in  his  passage  from  Cape 
Finisterre  to  the  Canary  Islands,  found  himself 
in  s^ht  of  the  tsle  of  FetTO,  4''  more  to  the  east 
than  his  i^ckdtiing  indicated^ 

The  current  Which  is  fislt  between  the  Azores^ 
the  southern  coasts  of  Portugal,  and  the  Canary 
Islands,  is  cotbmcmly  attributed  to  that  tendency 
towards  the  east,  which  the  Straits  of  Gibraltaif 
impress  on  the  Waters  of  the  Atlantic  Oceans 
Mr*  de  FleUrieu,  in  notes  added  to  the  voyage 
of  Captain  Marchant^,  observes  eveu^  that  th^ 
Mediterranean,  losing,  by  evaporation,  mOiV 
water  than  the  rivers  can  supply,  causes  a 
tnovfemeiit  in  the  neighboiiriilg  ocean,  and  thai 
the  influence  of  the  Straits  is  felt  at  the  distance 
of  six  hundred  leagues.  Without  derogating 
from  the  sentiments  of  esteem  which  I  owe  to 
this  celebrated  navigator,  from  Whose  Works  I 
have  derived  much  instruction,  1  may  be  per- 
mitted to  consider  this  important  object  in  a  fa/ 
mote  general  point  of  view. 

♦  Voyage  round  th^  World,  vol.  i,  p,  10;*      • 
t  Vol  ii.  p.  9  and  2Sl9. 
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When  We  oosft  oilr  eyes  ovar  the  AlJaiitic,  o^ 
that  deep  vaUey  which  divides  the  western  coasts 
of  Europe  and  Africa  ftom  the  eastern  coasts  of' 
the  new  continent^  we  distingnish  a  contrary 
direction  m  the  motion  of  the  waters4  Betweefi 
the  tropics,  especially  from  the  coasts  of  Senegal 
to  the  Caribbean  S^  the  general  current^  thaA 
which  was  earliest  known  to  mariners^  flows 
constantly  from  east  to  west.  This  is  called  the 
£qiiinoctial  cnrreot.  Its  m^n  rapidity^  corres^ 
ponding  to  different  latitudes^  is  nearly  the  same 
in  the  Atlantic  and  in  the  Sottthem  Ocean^  and 
may  be  estimated  at  mne  or  ten  miles  in  twenty-^ 
four  honrSj  oonseiquaitly  £n>m  0^59  to  0'6!>  of  » 
foot  every  second  * !  In  tiiose  latitudes  the  Wak 
ters  run  toM^urds  the  we^  with  a  velocity  equal 
to  a  fourth  of  the  rapidity  of  the  greater  part  of 
the  large  rivens  of  Europe.  The  moveflieat  of 
the  ocean^  in  a  direotioR  contrary  to  that  of  thcr 
{rotation  of  the  globe^  is  probably  eonnecfaed  wit|i 
this  last  phenomenon^  only  as  &r  as  the  rolatioff 
changes  the  folax  winds>  wUch,  in  the  low  te^ 
^ns  of  the  atmosphere^  bring  baek  the  cold  ak 
fd  the  high  latitudes  towards  the  eqasAor^  into 

*  lor  ecmip«riog  tbe  oVMfratwn*  wbkh  I  had  9C€$mem  iff 
make  in  thcr  two  facfttiispberefly  with  those  Htfhifih  tare  laid  dowif 
ift  the  voyages  of  Cook,  La  P6yreine»  d'EntrecatteaoiT,  YaiH 
^ottTer,  Macartney,  KraseDstttrn  and  Marthand,  I  fo^tad  that 
Hie  awiftoeta  of  the  general  current  of  the  tropics,  TartcB 
fiponi  6  to  10  ailea  i»  twettty4biir  houiv,  or  0-3  to  1*S  fcei 
each 
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trade  winds  *.  To  this  general  impulsion,  which 
these  trade  winds  give  the  surface  of  the  seas, 
we  must  attribute  the  equinoetial  current,  the 
force  and  rapidity  of  which  are  not  sensibly  mo- 
dified by  the  local  variatioiis  of  the  atmosphere. 
In  the  channel  which  the  Atlantic  has  dug 
between  Guiana  and  Guinea,  on  the  meridian 

m 

of  20  or  23  degrees,  from  ihe  8th  or  9th  to  the 
2d  or  3d  degrees  of  northern  latitude,  where  the 
trade  winds  are  often  iriterrtipted  by  the  winds 
which  blow  from  the  south,  and  southnsouth- 
west,  the  equinoctial  current  is  more  inconstant 
in  it's  direction.  Towards  the  coasts  of  AMoa, 
the  tessels  are  drawn  towards  the  south-east ; 
whilst  towards  the  Bay  of  All-Saints  and  Cape 
St.  Augustin,  the  coasts  of  which  are  dreaded  by 
navigators  who  are  sailing  towards  the  mouth  of 
the 'Rata,  the  general  niotion  of  the  waters  is 
masked  by  a  particular  current,  the  effects  of 
which  extend  ifrom  Cape  St.  Roche  to  the  Isle  of 
Trinidad;  and  which  runs  north-west  with  a 
mean  vislocity  of  a  foot  or  a  foot  and  a  half 
every  second. 
The  equinoctial  current  is  felt,  though  feebly, 

even  beyond  the  Tix>pic  of  Cancer,  in  the  26th 

J* 

*  HaUeyy  on  the  cause  of  the  general  trade  vmd$^  in  the 
FhUoioph.  Tram. for  tket/ear  17d&»  p..  58«  Dalton,  Meteorohgp 
'Exf,  <ind  Estapf  1703,  p.  89. .  JLaplace,  Explan^  of  the  Sjfutem 
oftht  tV&rld,  p,  227.  The  limits  af  tlic  trade  udods  wer^i 
for  the  finit  time,  determined  hj  Dampierre,  in  16M» 
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and  28th  degrees  of  latitude.  In  the  vast  hamn 
of  the  Atlantic,  at  six  or  seven  hundred  leagues 
from  the  coasts  of  Africa,  the  vessels  from  Eu- 
rope bound  to  the  West  Indies,  find  their  sail* 
ing  accelerated  before  they  reach  the  torrid 
zone.  More  to  the  north,  under  28  and  35 
degrees,  between  the  parallels  of  Teneriff  and 
Ceuta,  in  46  and  48  degrees  of  longitude,  no 
constant  motion  is  observed ;  there,  a  zone  of 
140  leagues  in  breadth  separates  the  equinoctial 
current,  the  tendency  of  which  is  towards  the 
west,  from  that  great  mass  of  water  which  runs 
towards  the  east,  and  is  distinguished  for  if  s  ex- 
traordinary high  temperature.  To  this  mass  of 
waters,  known  by  the  name  of  the  Gulf-stream  *, 
the  attention  of  naturalists  was  directed  in  1776 
by  the  curious  obs^ations  of  Franklin,  and  Sir 
Charles  Blagden.  If  s'  direction  having]  lately 
become  an  important  object  of  investigatioii 
among  the  English  and  American  navigators,^ 
We  must  go  farther  back,  to  take  a  more  general 
view  of  this  phenomenon. 

The  equinoctial  current  drives  the  waters  of 
the  Atlantic  towards  the  coasts  inhabited  by  the 
Mosquito  Indians,  and  towards  those  of  Hon- 
duras. The  New  Continent,  stretching  from 
south  to  north,  forms  a  sort  of  dyke  to  this  cur- 

'    *  Sir  Francis  Drake  had  already  oliserved  this  extraordi- 
nary movement  of  the  waters,  bat  he  was  nnacquainted  with^ 
their  elevated  temperature. 

voL«  I.  m 
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risnt.  Tbe  waters  Bxe-  earned  at  first  to  the 
wirth-weaty  and  paflsing  into  the  Gulf  of  Mexico 
through  the  strait  which  is  formed  by  False 
Cape  and  Cape  St.  Antonio,  follow  the  bending« 
of  the  Mexican  coast,  from  Vera  Cruz  to  th^ 
mouth  of  the  Rio  del  Norte>  and  thence  to  the 
mouths  of  the  Missisippi^  and  the  shoals  to  the 
west  of  the  southern  ei^tremity  of  Florida^ 
Having  made  this  va&t  circuit  to  the  west,  the 
north,  the  east,  and  the  south,  the  current  takes 
a  new  direction  towards  the  north,  and  throwf 
itself  with  impetuosity  into  the  Gulf  of  Florida. 
I  there  observed,  in  the  month  of  May,  1804^ 
in  the  26th  and  27th  degrees  of  latitude,  a  cele* 
rity  of  eighty  miles  in  twenty-four  hours,  or  five 
feet  every  second,  though  at  this  period  the 
north  wind  blew  with  great  violenpe.  At  thf 
end  of  the  Gulf  of  Florida,  in  the  parallel  of 
Cape  Cannaveral)  the  GtdfHStream^  or  current 
eS  Florida,  runs  to  the  north-«ast.  It's  rapidity 
resembles  that  of  a  torrent,  and  is  sometimes 
five  miles  an  hour.  The  pilot  may  judge,  with 
some  certainty,  of  the  error  of  his  red^oning,  and 
of  the  proximity  of  his  approach  towards  New 
Y<Mpk,  Philadelphia^  or  Charlestown*,  when  h^ 

*  The  current  of  Florida  flows  at  greater  distances  from  tha 
coasts  of  the  United  States,  as  it  advances  towards  the  north. 
If s  posittOQ  being  eiactly  marked  io  the  new  maritime  charts, 
die  navigator  finds  the  loqgitiide  of  the  vessel  to  half  a  degree, 
whan  he  is  OB  the  brink  of  the  curr^mty  where  the  eddy  begins. 
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f edches  llie  edge  of  the  sW^anl ;  for  llic  ekfdleil 
temperature  of  the  waters ;  their  strong  saltnes^i 
indigo-blue  colour,  and  the  shoals  of  sea-weed 
which  cover  the  surface,  *  as  well  as  the  heat  of 
the  surrounding  atmosphere,  seilsibk  even  ill 
winter,  all  indicate  the  Gulf-stream  i  It's  ra-» 
pidity  diminishes  towards  the  north,  at  the  sami 
time  that  it*s  breadth  increases,  and  the  waters 
cooL  Between  Cayo  Biscaino  and  the  Bank  of 
Bahama*,  the  breadth  is  only  15  leagues,  whilst 
in  the  latitude  of  28  degrees  and  a  half,  it  is  17^ 
and  in  the  parallel  of  ChariestoWn,  opposite 
Cape  Henlopen,  from  40  to  50  leagues*  The 
rapidity  of  the  current  is  from  three  to  five  tniles 
an  hour,  where  the  stream  is  the  narrowest^  and 
Is  only  one  mile  as  it  advanced  towards  the 
north.  The  waters  of  the  Mexican  Gulf,  forcibly 
drawn  to  the  north-east,  preserve  their  warm 
temperature  to  such  a  point,  that  at  40  and  41 
degrees  of  latitude  I  foUnd  them  at  225^  (18* 
R,),  when,  out  of  the  current,  the  heat  of  the 
ocean  at  it's  surface  was  scarcely  17*5**  (14**  R)* 
In  the  parallel  of  New  York  and  Oporto,  the 

if  be  obtain  a  good  obstf iration  ftnr  tbe  latitude.  Tbis  laetlMid 
is  practised  bjr  a  great  namber  of  captains  of  merchant  ships 
who  cross  from  Europe  to  North  America* 

*  Journal  of  Andrew  Ellicott,  Commisnoner  of  the  Vnited 
Stttiet,  for  determining  the  boundary  on  the  Ohio  and  Missisippii 
1809,  p.  2a0.  HydrauHe  and  Nautical  Obsercations  on  the  At- 
Umtic  Ocean,  by  Gov.  PownaU.  (Lond.  1787.) 
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temperature  of  the  Gulf-stream  is  conflequently 
equal  to  that  of  the  seas  of  the  tropics  in  the 
18th  degree  of  latitude;  as  for  instance^  in  the 
parallel  of  Porto  Rico^  and  the  islands  of  Cape 
Verd. 

.  To  the  east  of  the  port  of  Boston^  and  on  the 
meridian  of  Halifax^  under  41''  25'  of  latitude^ 
and  67"*  of  longitude^  the  current  is  near  80 
leagues  broad.  From  this  point  it  turns  sudr 
denly  to  the  east,  so  that  it's  western  edge,  as  it  * 
bends,  becomes  the  western  limit  of  the  running 
waters,  skirting  the  extremity  of  the  great  bank 
of  Newfoundland,  which  Mr.  Volney  ingeniously 
calls  the  bar  of  the  mouth  of  this  enormous  sea 
river*.  The  cold  waters  of  this  bank,  which 
according  to  my  experiments  are  at  the  temper^ 
ature  of  87^  or  10^  (7**  or  8"*  R.)  present  a  strik- 
ing  contrast  ^dth  the  waters  of  the  torrid  zone» 
driven  to  the  north  by  the  Gulf-s^eam,  the  tem- 
perature of  which  is  from  21'' to  22-5*  (7*  to  18* 
R.).  In  these  latitudes,  the  caloric  is  distributed 
in  a  singular  manner  throughout  the  ocean; 
the  waters  of  the  bank  are  9*4''  colder  than  the 
neighbouring  sea ;  and  this  sea  is  3""  colder  than 
the  current.  These  zones  can  have  no  equili* 
brium  of  temperature,  having  a  source  of  heat^ 

*  Tableau  da  climat  et  da  sol  des  Etate-Unis,  T.  i,  p.  23(H 
Bomme,  Tableau  des  Vents,  des  Martea  et  des  Coorants^  T. 
i,  p.  228. 
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^r  a  cause  of  refrigeration^  which  is  peculiar  to 
each,  and  the  influence  of  which  is  permanent*. 
From  the  bank  of  Newfoimdland,  or  from, the 
53d  degree  of  longitude  to  the  Azores,  the  Gulf- 
9tream  continues  its  course  towards  the  east^  and 
the  east-south-east.    The  waters  still  preserve  a 

• 

part  of  the  impulsion  they  have  received  near  a 
thousand  leagues  distance,  in  the  Straits  of  Flo*-* 
rida,  between  the  Isle  of  Cuba,  and  the  shoals 
of  Tortoise  Island,  This  distance  is  double  the 
length  of  the  course  of  the  river  of  the  Amazons, 
from  Jaen  or  the  Straits  of  Manseriche  to  Grand . 
Para.  On  the  meridian  of  the  isles  of  Corvo  and 
Flores,  the  most  western  of  the  group  of  the 
Azores^  the  breadth  of  the  current  is  160  leagues.' 
When  vessels,  on  their  return  from  South  Ame^ 
rica  to  Europe,  endeavour  to  make  these  two 
islands  to  rectify  their  longitude,  they  constantly 
perceive  the  motion  of  the  waters  to  the  south- 
east. At  the  33d  degree  of  latitude  the  equi- 
noctial current  of  the  tropics  is  in  the  near  vici- 
nity of  the  Gulf-stream.    In  this  part  of  the 

*  In  treating  of  tbe  temperature  of  the  ocean,  we  should 
carefolly  distinguish  fi>arYery  different  phenomena;— '1st,  the 
temperatare  of  the  water  at  it's  surface  corresponding'  to  dif* 
ier^t  latitades,  the  ocean  being  considered  as  in.  r6pose;>  Stdly, 
the  decrement  of  caloric  in  the  successive  strata  of  the  water; 
3dly,  the  effect  of  the  deep  shoals  on  the  temperature  of  the 
ocean;  4thlj,  the  temperature  of  the  currents,  which  cause 
the  waters  of  one  zone  to  pass  with  acquired  velocity  acrosa 
the  motionless  waters  of  another  zoiie^ 


peeaS)  ve  may  in  a  single  day  pass  from  watert 
that  flow  towards  the  west^  into  those  which  ru^ 
\o  the  south-reast  or  east-soQth-east 

From  the  Azores,  the  current  of  Florida  tunui 

towards  the  Straits  of  Gibraltar,  the  Isle  of  Ma* 

d^ira»  and  the  group  of  the  Canajry  Islands.    Thq 

opening  of  the  Pillars  of  Hercules  has  no  doubt 

accelfxabed  the  rootipn  of  the  waters  towards  the 

fast.    We  inay  in  this  point  of  view  assert,  that 

^  strait,  by  which  the  Mediterranean  comsra-T 

pioates  with  the  Atlantic,  produces  it*s  effects  a| 

fi  great  distance;  but  it  is  probable  also,  that, 

without  the  existence  of  thi^  strait,  the  vessels 

which  sail  to  TenerijQT  would  be  driven  to  the 

iSQuth^rcast  by  a  cause,  which  we  niust  seek  on 

the  coasts  of  the  New  World,    Every  motion  i9 

the  cause  of  another  motion  in  the  vast  basin  of 

the  seas  as  well  a^  in  the  aerial  ocean.    Pursuing 

the  currents  to  theii'  most  distant  sources,  and 

reflecting  on  their  variable  celerity,  sometimes 

decreasing  as  between  the  Gulf  of  Florida  and 

the  l^^nH  of  Newfoupdland ;  at  other  times  aug? 

inenting,  ^s  in  the  neighbourhpod  of  the  Straits 

pf  Gibraltar,  and  near  the  Canary  Islands,  we 

cannot  doubt  but  the  same  cause  which  drives 

the  waters  to  mietke  the  circuitous  sweep  of  the 

Gulf  of  MexicO;,  a^tates  them  also  near  the  |sl9 

pf  Madeira, 

It  is  to  the  south  pf  this  island,  that  we  can 
follow  ttie  current,  in  it*s  direci^on  to  the  SK 
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•nd  S  S  E  towards  the  coast  of  ASfisat,  bett7€^ 
Cape  Cantiii  aad  Cape  Bojador.    In  theses  lati^ 
tudes  a  vessel  becakoed  is  earriid  ou  the  eoaUt, 
at  the  time  it  is  thought  at  a  great  distance^  i£ 
the  reckoaing  be  Bot  eoiTeeted.    Were  the  mo^^ 
tion  of' the  waters  eansed  by  the  epeniag  at  the 
Straits  ef  Gibraltar^  why,  60  the  south  of  theM 
Straits,  should  it  not  fottow  am  opposite  diiteticm? 
On  the  contrary,  in  the  25tfa  and  26tb  degrees 
ef  latitude,  the  current  flows  ait  firsK  directly  to 
the  south,  and  then  to  the  south-^wesL    Capie 
Blanc,  which,  after  Cape  Verd,  is  the  most  salient 
pi*ofnontory,  seesus  to  hanre  an  influence  MH  this 
direction,  and  it  is  in  this  paratie)  that  the  wa* 
ters,  of  whidh  we  have  followed  the  course  from 
the  eoasts  of  Hondarais  to  those  of  Affica,  mix 
with  the  gi*eat  (»»TeDt  of  the  tropes  to  begin 
their  tour  from  east  to  west.    We  have  already 
observed,  that,  several  hundred  leagues  to  the 
west  of  the  Cafiarjr  Islands,  the  wotionr  which  is 
peeuiliar  to  the  eqmaoctial  waters  la  felt  isr  tbs 
temperate  zone  from  the  28th  aud  29tb  degrees 
of  northern  latitude ;  but  on  the  meridian  of  the 
Island  of  Ferro,  the  vessels  reach  the  south  as 
far  as  the  tropic  of  Cancer,  before  they  find 
themselves,  by  their  reckonings  to  the  east  of 
their  true  position. 
I  hope  to  have  given  some  value  to  the  ehart^ 

*  This  chart,  which  f  heg^n  to  sketch  iii  October,  X8O49 
hiside  the  temperature  of  the  sea^  faruishes  observatioDs  ontbf 
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of  the  Northern  Atlantic  Ocean,  which  I  havi» 
published,  by  tracing  in  it  with  particular  care  the 
direction  of  thia  retrograde  current,  that  like  a 
river,  the  bed  of  which  is  gradually  enlarged, 
traverses  the  vast  extent  of  the  sea.  I  flatter  my- 
self that  the  navigators,  who  have  studied  the 
charts  of  Jonathan  Williams,  of  Governor  Pow- 
nall,  of  Heather,  and  of  Strickland*,  will  find 
several  objects  in  mine  worthy  of  their  attention. 
Independent  of  the  observations  I  have  made 
during  six  voyages,  namely,  from  Spain  to  Cumar- 
na,  from  Cumana  to  the  Havannah,  from  the  Isle 
of  Cuba  to  Carthagena  in  America,  from  Vera 
Cruz  to  the  Havannah,  from  this  port  to  Phila- 
delphia, and  from  Philadelphia  to  the  coasts  of 
France,  I  have  collected  in  this  map  all  that  my 
laborioQS  and  active  exertions  could  discover  in 
the  journals  of  such  authors,  as  have  been  able 
to  make  use  of  astronomical  means  to  determine 
the  effect  of  the  currents.  I  have  indicated  also 
the  latitudes,  in  which  the  motion  of  the  waters 
is  not  constantly  perceived ;  for  in  the  same  man- 
ner as  the  northern  limit  of  the  current  of  the  tro- 

4ip  of  the  magnetic  needle^  the  lines  without  variation,  the  in- 
tensity of  the  magnetic  forces,  the  stripes  of  floating  sea  weeds^ 
akid  other  pfaen(»neiia  which  interest  physical  geography. 

N.B.  This  chart,  not  yet  engraved^  will  be  published  iq 
tbe  succeeding  volumes. 

*  Amer.  Trans.  toI.  ii,  p.  328 ;  toL  iii,  p.  82  and  194  ; 
Tot.  V,  p.  90 ;  and  an  interesting  essay  on  the  currents^  bj 
Mr.  Delamitherie.    Journ.  de  Phys.  1808,  t  67,  p.  91« 
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pics  and  that  of  the  trade  winds  viary  according 
to  the  seasons,  the  Gulf-stream  also  changes  it*s 
place  and  direction.  These  changes  become  very 
perceptible  from  the  38th  degree  of  latitude  as 
&r.as  the  great  bank  of  Newfoundland,  and  are 
observed  even  between  the  48th  degree  of  longi- 
tude west  of  Paris,  and  the  meridian  of  the 
Azores*  The  variable  winds  of  the  temperate 
zone,  and  the  melting  of  the  ice  of  the  northern 
pole,  whence  in  the  months  of  July  and  August 
a  great  quantity  of  fresh  water  £k>ws  towards  the 
souths  may  be  considered  as  the  principal  causes, 
which  modify  in  these  high  latitudes,  the  force 
and  direction  of  the  Gulf-stream, 
r  We  have  just  seen  that  between  the  parallels 
of  11  and  43  degrees,  the  waters  of  the  Atlantic 
are  drawn  on  by  the  currents  in  a  continual 
whirlpool.  Supposing  that  a  molecule  of  water 
letums  to  the  same  place  from  which  it  departed, 
we  can  estimate^  from  our  present  knowledge  of 
the  swiftness  of  currents,  that  this  circuit  of  3800 
leagues  is  not  terminated  in  less  than  two  years 
and  ten  months.  A  boat,  which  may  be  sup^ 
posed  to  receive  no  impulsion  from  the  winds, 
would  require  thirteen  months  from  the  Canary 
islands  to  reach  the  coast  of  Caraccas,  ten  months 
to  make  the  tour  of  the  Gulf  of  Mexico  and 
reach  Tortoise  Shoals  opposite  the  port  of  the 
Havannah,  while  forty  or  fifty  days  might  be  suf- 
ficient to  carry  it  from  the  Straits  of  Florida  to  the 
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bank  of  Neirfonndlaad.  It  woftU  be  diffieolt  f« 
fix  the  nqndhy  of  the  retrogmde  eurraat  from 
this  bank  to  the  oamtA  of  Afiiea :  egtiiiMitiny  the 
tnean  Telocity  of  the  waters  at  seren  or  eight 
miles  in  «weat]Mbiir  houra^  we  find  ten  or  ekeveo 
mooths  Sot  this  last  distattee.  Such  a,te  the  cC* 
fects  of  this  slow  but  re^islar  motion^  wlneh  u^ 
tates  the  waters  of  the  ocean.  Thoser  of  the  met 
^the  AmasK>ns  take  nearly  fortj^Ave  &klj%  ta 
flow  from  Toni^enda  to  Grawft  Para. 

A  short  lime  before  my  arrital  at  Teneriff,  Ikm 
sea  had  left  in  the  road  of  St:  Craix  a  trank  of  a 
eedrela  odorata  covered  with  the  bank,  TW 
American  tree  vegetates  exolusively  nnder  the 
fropicS;,  or  in  the  neighbonring  regions,  it  bad  no 
doubt  been  torn  np  on  the  coast  of  the  oontinenty 
or  <rf  that  of  Rondnras.  The  nature  of  the  wood, 
6nd  the  Hehfens  which  covered  it*s  bark,  wercr 
evident  proofs,  that  this  trunk  did  not  belong  tot 
these  submarine  forests,  which  ancient  revcduti* 
ons  of  the  globe  have  deposited  in  lands  trans* 
ported  from  the  polar  regicms.  II  the  eedrela,. 
instead  of  having  been  thrown  on  the  stmildl  of 
Teneriif,  had  been  carried  farther  south,  it  wwildF 
probably  have  made  the  whole  tour  of  the  At^ 
lantie,  and  returned  to  itfs  naftive  sot|  with  the 
general  current  of  the  tropics.  This  eanjecturfif 
is  supported  by  a  fact  of  more  ancbnt  4ate,  re« 
corded  in  the  general  history  of  the  Canaries  by 
the  Abb^  Viera.    In  1770^  a  small  vessdi  knSea 
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iritll  com,  Mrd  bouad  bosxi  the  kland  cf  Laoce^ 
nrtte,  to  Santa  Cnui,  io  Te&eriff,  wa«  driven  to 
wm  yrbi]^  none  of  the  crew  ware  en  board.  The 
motion  of  the  waters  from  east  to  west^  carried 
it  to  America^  where  it  west  on  shore  at  La 
Gw^ra  near  Caracow'** 

Wfaikt  the  art  of  navigation  was  yet  in  it's  in^ 
ftuiey>  the  Gntf-stream  fhmished  the  genius  of 
Christopher  Cdttmbns  with  certain  indicatiotts  of 
the  existence  of  western  regions.  Two  corpses^ 
the  features  of  winch  indi^aled  a  race  of  un« 
known  men^  were  thrown  on  the  coasts  of  the 
Azores,  towards  the  end  of  the  15th  oentniy. 
Nearly  at  the  game  period^  the  brotlier-ii^Iaw  of 
Colnmhus,  Peter  Cocrea»  govertter  of  Porto  San* 
to,  found  on  the  strand  of  this  isd^nd  pieces  of 
bamboo  of  an  extraordinary  si^e,  brought  thither 
by  the  western  curreBtst*  These  corpses  and  the 
bamboos  attracted  the  attention  of  the  Genoese 
navigator,  who  conjectured,  that  both  came  from 
9.  continent  situate  towards  the  west ;  we  know 
at  present,  that  in  the  torrid  zone  the  trade 
winds  and  the  current  of  the  tropics  are  io  oppo* 
^tion  to  every  motion  of  the  waves  in  the  direct 
tion  of  the  earth's  rotation.  The  productions  of 
the  new  world  cannot  reach  the  old,  but  by  the 
very  high  latitudes,  and  in  following  the  direo* 

*  Vier»  Hist.  g6iL  de  las  Inlas  Canarias,  t.  ii,  p.  167. 
t  Manors^  HiaL  del  ooevo  mundo^  Lib.  ii,  §.  14*    Feroan 
Cvloilf  vid^  del  Alwirantei  cap,  9.   Herera  Decad.  1«  <;ap.  ii* 
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taon  of  the  current  of  Florida.  The  fruit  of  86- 
veral  trees  of  the  Antilles  are  often  thrown  on 
the  coasts  of  the  Isles  of  Ferro  and  Gomera.  Be» 
fore  the  discovery  of  America^  the  Canarians 
considered  these  fruits  as  ooming  from  the  en- 
chanted isle  of  St.  Borondon,  which  according 
to  the  reveries  of  the  pilots,  and  certain  legends, 
was  placed  towards  the  west  in  an  unknown 
part  of  the  ocean,  buried,  as  was  supposed,  in 
eternal  fogs. 

My  chief  view  in  tracing  a  sketch  of  the  cur^ 
rents  of  the  Atlantic  is  to  prove,  that  the  motion 
of  the  waters  towards  the  south-east,  from  Cape 
St.  Vincent  to  the  Canary  islands,  is  the  effect 
of  the  general  motion,  which  the  suriace  of  the 
Ocean  feels  at  it*s  western  extrraiity.  We  shall 
give  but  a  very  succinct  account  of  the  arm  of 
the  Gulf^treamj  which  in  the  45th  and  50th  de- 
grees of  latitude,  near  the  bank  of  Bonnet-Fla- 
mand,  runs  from  the  south-west  to  the  north- 
east towards  the  coasts  of  Europe.  This  partial 
current  becomes  very  strong  when  the  winds 
have  continued  to  blow  a  long  time  from  the 
west :  and,  like  that  which  flows  along  the  isles 
of  Ferro  and  Gomera,  deposits  every  year  on  the 
western  coasts  of  Ireland  and  Norway  the  fruit 
of  trees,  which  belong  to  the  torrid  zone  of  Ame- 
rica. On  the  shores  of  the  Hebrides,  we  collect 
seeds  of  mimosa  scandens,  of  dotichos  urens,  of 
guijandina  bonduc,  and  several  other  plants  of 
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Jan^ca^the  Isle  of  Cuba^  and  of  the  neiglibonN 
continent**  The  current  carries  thither  also 
barrel  of  French  wine,  well  preserved,  the  re- 
mains of  the  cargoes  of  vessels  wrecked  in  the 
West  Indian  seasf.  To  these  examples  of  the 
di8tant|migration  of  the  vegetable  world,  others 
no  less  striking  may  be  added.  The  wreck  of  an 
English  vessel,  the  Tilbury,  burnt  near  Jamaica, 
was  found  on  the  coasts  of  Scotland.  On  these 
same  coasts  various  kinds  of  tortoises  are  some^ 
times  found,  that  inhabit  the  watera  of  the  An- 
tiUes.  When  the  western  winds  are  of  long  du- 
ration, a  current  is  formed  in  the  high  latitudes, 
which  runs  directly  towards  the  east^outh-east, 
from  the  coasts  of  Greenland  and  Labrador,  as 
&r  as  the  north  of  Scotland.  Wallace  relates, 
that  twice,  in  1682  and  1684,  American  savages 
of  the  race  of  the  Esquimaux,  driven  out  to  sea 
in  their  leathern  canoes,  during  a  storm,  and  left 
to  >the  guidance  of  the  currents,  reached  the 
Oreades|.  This  last  example  is  so  much  the 
more  worthy  of  attention,  as  it  proves  at  the 

*  Pennant,  Voyage  to  the  Hebrides,  1772>  p.  232.  Oon* 
Der's  Acta  Nidrosiensia,  t  ii,  p.  310.  Sloane,  in  the  Philos. 
Trans.  No.  222,  p.  398.   Linn.  Amaen.  Acad.  vol.  ii,  p.  477. 

t  Necker,  View  of  Nature  in  the  Hebrides,  in  the  BibU 
Brit.  vol.  x]ii»  p.  90. 

.  t  James  Wallace,  (of  Kirkwall)  Acconnt  of  the  Islands  of 
brkney,  1700,  p.  60.  Fischer,  in  Pallas,  Neae  Nordischo 
Beitaerge,  B,  iii,  p.  320.  Greenlanders  have  been  seen  in  th» 
islands  of  £da  and  Westram. 


same  tkne  ho\r^  at  a  period  when  the  ail  of  iia* 
vigation  was  yet  in  it*s  infoncy,  the  motion  of  the 
waters  of  the  ocean  would  contribute  to  dissem-* 
inate  the  difierent  races  of  men  orer  the  face  of 
tlie  globe. 

The  small  portion  of  Icnowledge^  which  we  hi* 
therto  possess  with  respect  to  the  absolute  posi« 
tion  and  breadth  of  the  Gtdf-streamy  as  well  as 
itfs  prolongation  towards  the  coasts  of  Europe 
and  Africa^  has  been  accidentally  observed  by  a 
small  number  of  enlightened  men^  who  have 
crossed  the  Atlantic  in  different  directions.  As 
the  knowledge  of  the  currents  is  of  the  highest 
importance  to  shorten  navigations^  it  would  be 
no  less  useful  to  the  pilot  than  the  naturalist^ 
that  vessels,  furnished  with  excellent  chronome- 
ters,  should  cruise  in  the  Gulf  of  Mexico^  and  in 
the  Northern  Ocean  between  the  30th  and  54th 
degrees  of  latitude,  in  order  to  determine  at 
what  distance  the  Gutf-^treain  is  found  in  di& 
ferent  seasons,  and  under  the  influence  of  differ^ 
ent  winds,  to  the  south  of  the  mouth  of  the 
Missisippi,  and  to  the  east  of  Capes  Hatteras 
and  Cod»  Tlie  same  navigators  might  have  in- 
structions to  examine  whether  the  great  current 
'  of  Florida  constantly  skirts  the  southern  bank 
of  Newfoundland ;  and  on  what  parallel,  be- 
tween 32  and  40  degrees  of  west  longitude,  the 
waters,  which  run  from  east  to  west  are  nearest 
those  which  follow  an  opposite  direction. 
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The  ftolntion  of  thi^  last  problem  becomes  so 
tniicb  the  more  iraf»rtmat»  as  the  latitudes  fphich 
we  have  jmt  imlioated  are  trayersed  by  the 
greater  part  of  tlie  vessda^  whidt  return  to  £ii*» 
rape  from  the  West  India  islands,  or  the  Cape 
of  Good  Hope.  Beside  the  dineetion  luid  swifts 
aess  of  the.  currents,  tius  expedition  woald  serve 
to  dtscover  the  temperature  oi  the  sea  at  if  a 
surfiuce,  the  lines  without  variation,  the  dip  of 
the  needle,  and  the  intetisity  of  the  magnetic 
forces.  Observations  of  this  kind  become  ex« 
tremely  valuable,  v^ben  the  position  of  the  place 
where  they  were  made  has  been  determined  by 
astronomical  means.  In  the  seas  most  frequent* 
fd  by  the  Enropeans^  &r  out  of  sight  of  land,  an 
able  navigator  may  still  devote  his  time  to  im-^ 
portant  labours.  The  discovery  of  a  group  of 
uninhabited  islamk  is  less  interesting  than^  the 
knowledge  of  tbose  laws,  which  link  together  a 
considerable  number  of  insulated  facts. 

In  reflecting  on  the  causes  of  the  currents,  we 
find,  that  they  are  much  more  numei*ous  than  is 
generally  believed ;  for  the  waters  of  the  sea 
may  be  put  in  motion  by  an  external  impulse, 
by  a  difference  in  heat  and  saltness,  by  the  peri- 
odical melting  of  the  polar  ice,  or  by  the  inequa^ 
lity  of  the  evaporation,  which  takes  place  in 
different  latitudes.  Sometimes  several  of  these 
causes  concur  to  the  same  effect,  and  sometime* 
they  produce  effects  that  are  contrary.    Winds 
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that  are  light,  but  which,  like  the  trade  wina^, 
are  continually  acting  on  the  whole  of  a  zone^ 
cause  a  real  movement  of  transition,  which  we 
do  not  observe  in  the  heaviest  tempests,  because 
these  last  are  circumscribed  within  a  small 
space.  When,  in  a  great  mass  of  water,  the  par- 
ticles placed  at  the  surface  acquire  a  different 
Specific  gravity,  a  superficial  current  is  formed^ 
which  takes  it*s  direction  towards  the  point 
where  the  water  is  coldest,  or  that  which  is  most 
saturated  with  muriat  of  soda,  sulphat  of  lime, 
and  with  muriat  or  sulphat  of  magnesia.  In 
the  seas  of  the  tropics  we  find,  that  at  great 
depths  the  thermometer  mai*ks  7  or  8  centesimal 
degrees.  Such  is  the  result  of  the  numerous 
experiments  of  Commodore  Ellis  and  of  Mn 
Peron^  The  temperature  of  the  air  in  those  la- 
titudes being  never  below  19  or  20  degrees,  it  is 
not  at  the  surface  that  the  waters  can  have  ac^- 
quired  a  degree  of  cold  so  near  the  point  of  con- 
gelation,  and  of  the  maximum  of  the  density  of 
water.  The  existence  of  this  cold  strata  in  the 
low  latitudes  is  an  evident  proof  of  the  existence 
of  an  inferior  current^  which  runs  from  the  poles 
towards  the  equator :  it  also  proves,  that  the  sa- 
line substances,  which  alter  the  specific  gravity 
of  the  water,  are  distributed  in  the  ocean,  so  as 

not  to  annihilate  the  effect  produced  by  the  dif** 

> 

fi^rences  of  temperature  *• 

^  In  fact,  if  the  mean  saltness  of  Ac  sea  waa  0*005  greater' 
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Considering  the  velocity  of  the  moleculed^ 
Which,  on  account  of  the  rotatory  motion  of  the 
globe,  vary  with  the  parallels,  we  may  be  tempt- 
ed to  admit  that  every  current,  in  the  direction 

under  the  equator  tkaii  la  the  temperate  zone,  as  several  d^- 
taralists  pre  tenet,  a  current  at  the  bottom,  from  the  equator 
towards  the  pole,  would  be  the  result :  for  0005  produce  & 
difference  of  diensity  of  0*0017,  while,  according  to  the  tables 
^f  HaDstronH  ^  refrigeratioa  of  16.  centesimal  degrees,  be- 
tween  the  20th  and  4th  of  temperatare,  causes  only,  a  change 
of  O'OOOle'i  in  the  speciGc  gravity.  After  attentive  examina- 
lion  of  the  results  of  the  experiments  of  Black,  reduced  by 
i/lr.  KirwaD  to  the  temperature  of  16°,  I  find  on  the  average 
Ihe  density  of  the  water  ofth^  sea, 

froin    0"*  to  14*  latitude        at  1027*1 
from  15**  to  26*»  1028a 

from  30°  to  44*"     %  0  0278 

from  54^  to  60*  10271 

The  proportion  of  salt  corresponding  to  these  four  zonei 
\are,  according  to  Bishop  Watson,  0*0374 ;  0  0394 ;  OOSSd'; 
land  0*0372.  Those  numbers  sufficiently  prove,  that  the  expe^ 
•riments  hitherto  published  do  Qot  in  any  way  justify  the  rene>^ 
ed  opioioo,  that  the  sea  is  Salter  under  the  equator  than  under 
the  30th  and  44th  degrees  of  latitude.  It  is  hot  therefore  a 
ig^reater  quantity  of  saline  substance  held  in  solution,  which 
*T)pposes  itself  to  this  inferior  current,  by  which  the  equinod- 
tial  ocean  receives  particles  of  water,  which  during  the  win- 
ter of  the  temperate  asones  have  sunk  towards  the  bottom  of 
the  sea,  from  the  dOth  to  the  44th  degree  of  southern  and 
northern  latitude.  Baum6  has  analysed  the  sea-water  collect^ 
ed  by  Mr.  Pag^s  in  different  latitudes^  and  found  in  this  wa- 
ter 0*005  less  salt,  at  1^16^  of  latitude  than  between  the  25th 
tind  40th  degrees.  (KirwaiCs  GeoL  Esin^Sf  p.  350.  Fa^h 
Forage  round  the  World,  voL.ii,  p.  6  and  275.) 
VOL.  Ii  P 
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from  south  to  north,  tends  at  the  same  \imt  Uh 
ward  the  east,  while  the  watera,  which  run  from 
the  pole  toward  the  equator,  have  a  tendency  to 
deviate  toward  the  west.  We  may  also  be  led 
to  think,  that  these  tendencies  diminish  to  a  cer- 
tain point  the  speed  of  the  tropical  current,  in 
the  same  manner  as  they  change  the  direction  of 
the  polar  current,  which  in  July  and  August,^  is 
regularly  perceived  during  the  melting  of  the 
ice,  on  the  parallel  of  the  bank  of  Newfoundland, 
and  farther  north.  Very  old  nautical  observa-  • 
tions  which  I  have  had  occasion  to  confirm  by 
comparing  the  lon^tude  given  by  the  chronome-^ 
ter  with  that  which  the  pilots  obtained  by  their 
reckoning,  are  contrary  to  these  theoretical  ideas. 
In  both  hemispheres,  the  polar  currents,  when 
they  are  perceived,  decline  a  little  to  the  east ; 
and  we  think  that  the  cause  of  this  phenomenon 
should  be  sought  in  the  constancy  of  the  westerly 
winds  which  prevail  in  the  high  latitudes.  Be- 
sides, the  particles  of  water  do  not  move  with 
the  same  rapidity  as  the  particles  of  air;  and  the 
currents  of  the  ocean,  which  we  consider  as  the 
most  rapid,  have  only  a  swiftness  of  eight  or  nine 
feet  a  second:  it  is  consequently  very  proba; 
ble,  that  the  water,  in  passing  through  different 
parallels,  gradually  acquires  a  velocity  corre- 
spondent to  those  parallels,  and  that  the  rotation 
of  the  Earth  does  not  change  the  direction  of  the 
currents. 


67 

The  variable  pfessures>  which  the  surfitce  of 
the  sea  undergoes  by  the  changes  in  the  weight 
of  the  air,  are  another  cause  of  motion  which 
deserves  particular  attention.  It  is  well  known^ 
that  the  barometric  variations  do  not  in  general 
take  place  at  the  same  moment  on  two  distant 
points>  which  are  on  the  same  leveL  If  in  one 
of  these  points  the  barometer  stands  a  few  lines 
lower  than  in  the  other,  the  water  will  rise  where 
it  finds  the  least  pressure  of  the  air,  and  this  lo- 
cal intumescence  will  continue,  till>  from  the 
effect  of  the  wind,  the  equilibrium  of  the  air  is 
restored.  Mr.  Vaucher  thinks  that  the  tides  in 
the  Lake  of  Geneva,  known  by  the  name  of  the 
seiches,  arise  from  the  same  cause.  Under  the 
torrid  zone,  the  horaiy  variations  of  the  barome* 
ter  may  produce  small  oscillations  at  the  surface 
of  the  seas>  the  meridian  of  4^  which  corresponds 
to  the  minimum  of  the  pressure  of  the  air^  being 
situate  between  the  meridian  of  21h  and  11^  up- 
on which  the  height  of  the  mercury  is  the  great* 
est;  but  these  oscillations,  if  even  they  were 
perceptible,  will  be  accompanied  by  no  change 
of  place** 

When  this  last  movement  is  produced  by  the 
inequality  of  the  specific  weight  of  the  particles, 
a  double  current  is  formed,  the  upper  of  which 
has  a  contrary  direction  to  the  lower.  Thus  in 
the  greatest  part  of  the  straits,  as  in  the  seas  of 

*  MoaTemeot  de  translation. 
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the  tropics,  which  receive  the  cold  waters  of  thci 
northern  regions,  the  whole  mass  of  water  is  agi- 
tated to  a  very  great  depth.  We  are  ignorant 
if  it  be  the  same.  When  the  movement  of  pro- 
gression, which  must  not  be  confounded  with 
the  oscillation  of  the  waves,  is  the  effect  of  an 
external  impulse.  Mr.  de  FleurieU,  in  his  nar- 
rative of  the  voyage  of  the  Isis*,  cites  several 
facts  which  render  it  probable  that  the  sea  is  much 
less  still  at  the  bottom  than  naturalists  gene- 
rally admit.  Without  entering  here  into  a  dis- 
cussion, which  we  shall  treat  hereafter,  we  shall 
only  observe,  that  if  the  external  impulse  is  con- 
stant in  if  s  action,  like  that  of  the  trade  winds^ 
the  friction  of  the  particles  of  water  on  each 
other  must  necessarily  propagate  the  motion  of 
the  surface  of  the  ocean  even  to  the  inferior 
strata ;  and  in  fact  this  propagation  in  the  Gulf^ 
stream  has  long  been  admitted  by  navigators, 
who  think  they  discover  the  effects  in  the  great 
depth  of  the  sea  wherever  it  is  traversed  by  the 
current  of  Florida,  even  amidst  the  sand-banks 
which  surround  the  northern  coasts  of  the  Unit- 
ed States.  This  immense  river  of  hot  waters^ 
after  a  course  of  fifty  days,  ffom  the  24th  to  the 
45th  degree  of  latitude,  or  450  leagues,  does  not 
lose,  amidst  the  rigors  of  winter  in  the  tempe- 
rate zone,  more  than  3  or  4  degrees  of  the  tem- 

*  Voyage  made  by  order  of  the  king,  in  1768  and  1769|  to. 
try  the  marine  time-pieces.  VoL  i,  p.  diA 


^crature  it  had  under  the  tropics.  The  great- 
ness of  the  mass,  and  the  small  conduetibility  of 
water  for  heat,  prevent  a  more  speedy  re£ngera» 
tion.  If  therefore  the  Gulf-stream  has  dug  a 
channel  at  the  bottom  of  the  Atlantic  ocean,  and 
if  it's  waters  are  in  motion  to  considerable  depths, 
they  must  also  in  their  inferior  strata  keep  up.  a^ 
lower  temperature  than  that  which  is  observed 
in  the  same  parallel,  in  a  part  of  the  sea  whicll 
has  neither  currents  nor  deep  shoals.  These 
questions  can  be  cleared  up  only  by  direct  expe-* 
riments,  made  by  thermometrical  soundings.  '  . 
Sir  Erasmus  Gower  remarks,  that,  in  the  pas- 
sage from  England  to  the  Canary  Islands,  the 
current,  which  draws  the  vessels  towards  the 
south-east,  begins  at  the  39th  degree  of  latitude* 
During  our  navigation  from  Corunna  to  the 
coasts  of  South  America,  the  effect  of  tliis  motion 
of  the  waters  was  perceived  farther  to  the  north. 
From  the  37th  to  the  30th  degree,  the  deviation 
was  very  unequal ;  the  daily  average  effect  was 
12  miles,  that  is,  our  sloop  drove  towards  the 
east  75  miles  in  six  days.  In  cutting  the  parallel 
of  the  Strait  of  Gibraltar,  at  a  distance  of  140 
leagues,  we  had  occasion  to  observe,  that  in 
those  latitudes,  the  maximum  of  the  .rapidity 
does  not  correspond  with  the  mouth  of  the  Strait^ 
but  with  a  more  northerly  point,  which  lie?  in 
the  prolongation  of  a  line  passing  through  the 
Strait  and  Cape  St.  Vincent.  Tiiis  line  is  paj^Uti 
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to  the  direction  which  the  waters  follow  from  the 
Azores  to  C^pe  Cantin.  We  should  moreover 
observe^  (and  this  fact  is  not  uninteresting  to 
those  who  examine  the  nature  of  fluids)  that  in 
this  part  of  the  retrograde  current,  on  a  breadth 
of  120  or  140  leagues,  the  whole  mass  of  water 
has  not  the  same  rapidity,  nor  does  it  follow 
preoiiiely  the  same  direction.  When  the  siea  is 
perfectly  calm,  there  appears  at  the  surface  nar- 
row stripes,  like  small  rivulets,  in  which  the  wa- 
ters run  with  a  murmur  very  sensible  to  the  ear 
of  an  experienced  pilot.  The  13th  of  June,  in 
34^  36'  of  northern  latitude,  we  found  ourselves 
in  the  midst  of  a  great  number  of  these  beds  of 
currents^  We  took  their  direction  with  the  com- 
pass; some  ran  north-*east,  others  east-north- 
east, though  the  general  movement  of  the  ocean, 
indicated  by  comparing  the  reckoning  with  the 
chronometrical  longitude,  continued  to  be  south- 
east. It  is  very  common  to  see  a  mass  of  moti- 
onless waters  crossed  by  threads  of  water,  which 
run  in  different  directions,  and  we  may  daily 
observe  the  phenomenon  on  the  surface  of 
lakes ;  but  it  is  much  less  frequent  to  find  partial 
movements,  impressed  by  local  causes  on  small 
portions  of  waters  in  the  midst  of  a  sea-river, 
whlcli  occupies  an  immense  space,  and  which 
moves,  though  slowly,  in  a  constant  direction.  In 
the  conflict  of  currents,  as  in  the  oscillation  of 
the  waves,  our  imagination  is  struck  by  thos« 
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moyements  which  seem  to  penetrate  each  other, 
and  by  which  the  ocean  is  continually  agitated. 
We  passed  Cape  St.  Vincent,  which  is  of  ba- 
saltic formation,  at  more  than  eighty  leagues  dis- 
tance. It  is  not  distinctly  seen  at  a  greater  dis- 
tance than  15  leagues,  bi!it  the  granitic  mountain 
called  the  Foya  de  Monchique,  situate  near  the 
Cape,  is  perceptible,  as  the  pilots  pretend,  at  the 
distance  of  26  leagues^.  If  their  assertion  be 
exact,  the  Foya  is  700  toises  (1363  metres)  and 
consequently  116  toises  (225  metres)  higher  than 
Vesuvius.  It  seems  extraordinary  that  the  Portu- 
guese government  should  neglect  to  maintain  a 
fire  on  this  point,  which  must  be  made  by  every 
vessel  coming  from  the  Cape  of  Good  Hope  or 
Cape  Horn,  and  is  an  object  for  which  they  look 
with  the  greatest  eagerness.  Between  Ferrol  and 
Cadiz  there  is  but  one  single  light- house,  that  of 
Cape  la  Rocque,  to  direct  the  mariners  on  coasts 
where  the  approach  is  so  dangerous.  The  fires  on 
the  Tower  of  Hercules  and  Cape  Spichel  are  so 
feeble,  and  so  little  visible  at  a  distance,  that  they 
scarcely  desei-ve  to  be  cited.  Besides,  the  con- 
vent of  the  Capuchins,  which  rises  above  Cape 
St.  Vincent,  would  be  one  of  the  fittest  places 
to  build  a  light-house,  with  a  rotatory  light  like 
that  of  Cadiz,  or  the  mouth  of  the  Garonne. 

*  Elementos  de  Navigacion  de  Don  Dionisio  Macaite,  p* 
47.  Borda,  Vpy.  de  la  Flore,  toI.  i,  p.  89,  pi.  2.  Link  and 
Hoffmaiiaegg,  Voy.  en  Portugal,  vol.  ii^  p.  128 ;  vol.  iii,  p, 
323, 
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From  Corunna  to  the  36th  degree  of  latitude 
•we  had  scarcely  seen  any  organic  being,  except- 
ing sea-swallow»,  and  a  few  dolphins.  We  looked 
in  vain  for  sea-weeds  (fucus)  and  molluscas, 
when  on  the  11th  of  June  we  were  struck  with 
a  curious  sight,  which  afterwards  was  frequently 
renewed  in  the  southern  ocean.  We  entered  on 
a  zone  where  the  whole  sea' was  covered  with  a 
prodigious  quantity  of  medusas.  The  vessel  was 
almost  becalmed,  but  the  moUuscas  were  borne 
towards  the  south-east,  with  a  rapidity  four  times 
that  of  the  current.  Their  passage  lasted  near 
three  quarters  of  an  houn  We  then  perceived 
1>ut  a  few  scattered  individuals,  following  the 
crowd  at  a  distance  as  if  they  were  tired  with 
their  journey.  Do  these  animals  come  from  the 
bottom  of  the  sea,  which  is  perhaps  in  these  lati-^ 
tudes  some  thousand  &thoms  deep  }  or  do  they 
make  distant  voyages  in  shoals  I  We  know  that 
the  molluscas  haunt  banks;  and  if  the  eight 
rocks,  near  the  surface,  which  Captain  Vobonne 
asserts  having  seen  in  1 732,  to  the  north  of  Por- 
to Santo,  really  exist,  we  may  suppose  that  this 
innumerable  quantity  of  medusas  had  been 
thence  detached;  for  we  were  but  28  leagues 
from  t)iis  reef.  We  found,  beside  the  medusa 
aurita  of  Baster,  and  the  medusa  pelagica  of* 
Bosc  with  eight  tentacula  (pelagia  denticulata^ 
Peron),  a  third  species  which  resembles  the  me^ 
dusa  hysocella,  and  which  Vandelli  found  at  the 
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mouth  of  the  Tagus.  It  is  known  by  it's  brown- 
.ish*yeUow  colour^  and  by  it's  tentaculae,  which 
'are  linger  than  the  body.  Several  of  these  seat 
iiiettles  were  four  inches  in  diameter:  their  re-* 
^flectiQn  was  aknost  metallic :  their  changeable 
.colours  of  violet  and  purple  formed  an  agreeable 
contrast  with  the  azure  tint  of  the  ocean. 

In  the  midst  of  these  medusas  Mr.  Bonpland 
observed  bundles  of  dagysa  notata,  a  moUusca 
of  a  singular  construction,  which   Sir  Joseph 
Banks  first  discovered.    These  are  small  gelati« 
nous  b£(gs,  ti*anspareqt,  cylindrical^  sometimes 
polygonal,  which  are  thirteen  lines  long  and  two 
or  three  in  diameter.    These  bags  are  open  at 
both  ends,  In  one  of  these  openings,  we  observ* 
ed  a  hyaline  bladder,  marked  with  a  yellow  spot. 
The  cylinders  are  longitudinally  placed  on  each 
other,  like  the  cells  of  a  bee-hive^  and  form  chap-* 
lets  from  six  to  ^ight  inches  in  length.    I  tried 
the  galvanic  electricity  on  these  moUuscas,  but 
it  produced  no  contraction.    It  appears  that  the 
genus  dagysa,  formed  at  the  time  of  Cook's  first 
voyage,,  belongs  to  the  salpas  (biphores  of  Bru- 
guiere)  to  which ,  Mr.  Cuvier  joins  the  thalia  of 
Brown,  and  the  tethis  vagina  of  Tilesius.    The 
salpas  joiimey  also  by  groups,  joining  in  chap^ 
Jets,  as  we  h^ve  observed  of  the  dagysa*. 

*  Account  of  Voyages  undertaken  by  order  of  his  Britan- 
pie  Majesty,  1789,  vol.  iii,  p.  2(>1.  Ann,  du  Museum,  voj, 
3itr.  |>.  3e0,  - 
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The  morning  of  the  13th  of  June,  in  34''  33^  ku 
titude,  we  saw  large  masses  of  this  last  mollusca 
in  it*s  passage,  the  sea  being  perfectly  calm.  We 
observed  during  the  night,  that,  of  three  species 
of  medusas  which  we  collected,  none  yielded  any 
light  but  at  the  moment  of  a  very  slight  shock. 
This  property  does  not  belong  exclusively  to  the 
medusa  noctiluca,  which  Forskael  has  described 
in  his  Fauna  ^gyptiaca,  and  which  Gmelin  has 
applied  to  the  medusa  pelagica  of  Loefling,  not- 
withstanding if  s  red  tentacula,  and  the  brownish 
tuberosities  of  it's  body.  If  we  place  a  very  irri- 
table medusa  on  a  pewter  plate,  and  strike 
against  the  plate  with  any  sort  of  metal,  the 
small  vibrations  of  the  plate  are  sufficient  to 
make  this  animal  emit  light.  Sometimes  in  gal- 
vanising the  medusa,  the  phosphorescence  ap- 
pears at  the  moment  that  the  chain  closes,  though 
the  exciters  are  not  in  immediate  contact  with 
the  organs  of  the  animal.  The  fingers  with 
which  we  touch  it  remain  luminous  for  two  or 
three  minutes,  as  is  observed  in  breaking  the 
shell  of  the  pholades.  If  we  rub  wood  with  the 
body  of  a  medusa,  and  the  part  rubbed  ceases 
shining,  the  phosphorescence  returns  if  we  pass  a 
dry  hand  over  the  wood.  When  the  light  is  ex- 
tinguished a  second  time,  it  can  no  longer  be  re- 
produced, though  the  place  rubbed  be  still  hu* 
mid  and  viscous.  In  what  manner  ought  we  to 
consider  the  effect  of  the  friction^  or  that  of  the 
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shock  ?  This  is  a  question  of  difficult  solution* 
Is  it  a  slight  augmentation  of  temperature  which 
favours  the  phosphorescence?  or  does  the  light  re* 
turii^  because  the  surface  is  renewed,  by  putting 
the  animal  parts  proper  to  disengage  the  phos* 
phoric  hydrogen  in  contact  with  the  oxygen  of 
the  atmospheric  air  ?  I  have  proved  by  experi* 
ments  published  in  1797,  that  the  shining  of 
wood  is  extinguished  in  hydrogen  gas,  and  in 
pure  azotic  gas,  and  that  it*s  light  reappears 
whenever  we  mix  with  it  the  smallest  bubble  of 
oxygen  gas.  These  facts,  to  which  we  shall  here- 
after add  several  others,  lead  to  the  discovery  of 
the  causes  of  the  phosphorescence  of  the  sea, 
and  of  that  peculiar  influence,  which  the  shock 
of  the  waves   exercises  on  the  production    of 

light. 

When  we  were  between  the  Isle  of  Madeira 
and  the  coasts  of  Africa,  we  had  slight  breezes 
find  dead  calms,  very  favourable  for  the  magnetic 
observations,  which  occupied  me  during  this  pas« 
sage.  We  were  never  wearied  of  admiring  the 
beauty  of  the  nights ;  nothing  can  be  compared 
to  the  transparency  and  serenity  of  an  African 
sky. ,  We  were  struck  with  the  innumerable 
quantity  of  falling  stars,  which  appeared  at 
every  instant.  The  farther  progress  we  made 
toward  the  south,  the  more  frequent  was  this 
phenomenon,  especially  near  the  Canaries.  I 
have  observed  during  my  excursions^  that  these 
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igneous  meteors  are  in  general  more  common 
and  luminous  in  some  regions  of  the  globe  than 
in  others ;  I  have  never  beheld  them  so  multi- 
plied as  in  the  vicinity  of  the  volcanoes  of  the 
province  of  Quito,  and  in  the  part  of  the  Pacific 
Ocean  which  bathes  the  volcanic  coasts  of  Gua- 
timala.  The  influence,  which  place,  climate, 
and  seasons  appear  to  have  on  the  falling 
stars,  distinguishes  this  class  of  meteors  from 
those  which  give  birth  to  stones  that  fall  from 
the  sky  (aerolites),  and  which  probably  exist  be- 
yond the  boundaries  of  our  atmosphere.  Accord- 
ing to  the  corresponding  observations  of  Messrs. 
Benzenberg  and  Brandes*,  many  of  the  falling 
stars  seen  in  Europe  were  only  thirty  thousand 
toises  high.  One  was  even  measured  which  did 
not  exceed  fourteen  thousand  toises,  or  five 
leagues.  These  measures,  which  can  give  no 
result  but  by  approximation,  deserve  well  to 
be  repeated.  In  warm  climates,  especially  un- 
der the  tropics,  the  falling  stars  leave  a  tail  be-* 
hind  them,  which  remains  luminous  12  or  15 
seconds  j  at  other  times  they  seem  to  burst  into 
sparks,  and  they  are  generally  lower  than  those 
in  the  north  of  Europe.  We  perceive  them  only 
in  a  serene  and  azure  sky :  they  have  perhaps 
never  een  seen  below  a  cloud.  Falling  stars 
oflen  follow  the  same  direction  for  several  hours,, 

*  Gilbert,  Annalen  de  Physik,  th.  xii,  p.  368, 
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which  direction  is  then  that  of  the  wind*.  Itt 
the  Bay  of  Naples  M.  Gay-Lussac  and  myself 
observed  luminous  phenomena^  very  analogous 
to  those  which  fixed  my  attention  during  a  long 
abode  at  Mexico  and  Quito.  These  meteors  are 
perhaps  modified  by  the  nature  of  the  soil  and 
the  air,  like  certain  eflFects  of  the  looming-f*  and 
of  the  terrestrial  refraction  peculiar  to  the  coasts 
of  Calabria  and  Sicily. 

During  our  navigation  we  saw  neither  the 
Desert  Islands  nor  Madeira;  I  should  have 
wished  to  have  had  the  means  of  verifying  the 
longitude  of  those  islands,  and  of  taking  the 
angles  of  altitude  of  the  volcanic  mountains, 
which  rise  to  the  north  of  Funchal.  M.  Bordaij: 
says,  that  these  mountains  are  seen  at  20  leagues 
distance,  which  would  give  a  height  of  only  414 
toises  (806  metres);  but  we  know  by  recent 
measures,  that  the  most  elevated  point  ^  of  Ma- 

*  Such  18  the  result  of  namerous  observations  by  Mr« 
Arago,  who,  at  the  period  of  the  prolongation  of  the  meridian 
in  Spain,  was  enabled  to  observe  the  direction  of  the  metAors, 
during  whole  nights,  on  the  Tosal  d'Encanade,  a  mountain  ia 
the  kingdom  of  Valencia. 

t  Mirage. 

t  Voy.  de  la  Flore,  vol.  i,  p.  65.  The  Salvage  is  visible  stt 
eight  leagues ;  the  little  Desert  Islands  are  seen  at  12  leagues 
distance.     Borda,  vol.  i,  p.  67  ot  70. 

§  Smithes  Tour  of  the  Continent,  vol.  i,  p.  200.  Irish 
Trans.  voL  viii,  p.  124.  According  to  Heberden,  the  Peak 
Ruivo  of  Madeira  is  595  toises  above  the  plane  which  sur- 
xonnds  its  basis.    Cook's  first  Voyage,  vol,  i,  p.  272. 


deira  is  5162  English  feet^  or  80^  toises.  llie 
small  Desert  Islands  and  the  Salvage,  on  which 
are  gathered  the  archil  and  the  mesemhryan^ 
themum  crystaUinum,  are  only  200  toises  in  per« 
pendicular  height.  I  think  it  useful  to  fix  the 
attention  of  navigators  on  these  measures,  be^ 
cause,  according  to  a  method  of  which  this  nar^ 
rative  offers  several  examples,  and  which  Borda^ 
Lord  Mulgrave,  Mr.  de  Rossel,  and  Don  Cosmo 
Chumica  have  successfully  employed  in  their 
expeditions,  we  may,  by  angles  of  height  taken 
with  good  reflecting  instruments,  discover  with 
sufficient  exactness  the  distance,  at  which  a 
vessel  finds  jtself  firom  a  cape,  or  an  island  with 
mountains. 

When  we  were  forty  leagues  east  of  the  island 
of  Madeira,  a  conmion  swallow  came  and  perched 
on  the  topsail-yard.  It  was  so  fatigued,  that  it 
•uffered  itself  to  be  easily  taken.    What  could  \ 

engage  a  bird,  in  that  season,  and  in  calm  wea- 
ther, to  fly  so  far  f  In  the  expedition  of  d'Entre* 
casteaux,  a  common  swallow  was  seen  at  60 
leagues  distance  from  Cape  Blanc ;  but  this  was 
towards  the  end  of  October,  and  Mr.  Labillar^  ' 
diere  thought  it  had  newly  arrived  from  Europe. 
We  crossed  these  latitudes  in  June,  at  a  period 
when  the  seas  had  not  for  a  long  time  been  agi-^ 
tated  by  tempests.  I  dwell  on  this  last  circum-- 
stance,  because  small  birds,  and  even  butterflies, 
are  sometimes  forced  out  to  sea  by  the  impetu* 
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oi^ty  of  the  winds^  as  we  observed  in  the  south- 
ern ocean,  when  we  were  on  the  western  coasUi 
of  Mexico* 

The  Pizarro  had  orders  to  touch  at  the  Isle 
of  Lancerote  (LanzaroteJ  one  of  the  seven  great 
Canary  Islands,  to  inquire  whether  the  English 
blockaded  the  road  of  St.  Croix  of  Teneriif.  We 
bffd  been  uncertain,  since  the  15th  of  June,  what 
course  to  follow.  Till  then  the  pilots,  to  whom 
the  use  of  marine  watches  was  not  very  ^.miliar, 
bad  shown  little  confidence  in  the  longitude 
which  I  obtained  regularly  twice  a-day,  by  the 
dijQference  of  time,  in  taking  horary  angles  moin^ 
ing  and  evening.  They  hesitated  at  steering  to 
the  south-east,  in  apprehension  of  running  on 
Cape  Nun,  or  at  least  of  leaving  the  island  of 
liancerote  to  the  west.  At  length  on  the  1 6th 
of  June,  at  nine  in  the  morning,  when  we  were 
already  in  29**  26^  of  latitude,  the  Captain 
changed  his  course,  and  sailed  toward  the  east. 
The  exactness  of  Lewis  Berthoud's  timekeeper 
was  soon  recognized :  at  two  in  the  afternoon 
we  had  sight  of  land,  which  appeared  like  a 
small  cloud  at  the  edge  of  the  horizon.  At  five, 
the  sun  being  lower,  the  Isle  of  Lancerote.  pre- 
sented itself  so  distinctly,  that  I  was  able  to  take 
the  angle  of  altitude  of  a  conic  mountain,  which 
towered  majestically  over  the  other  summits, 
and  which  we  thought  was  the  gi*eat  volcano 
which  had  committed  so  many  ravages  in  th^ 
night  of  the  first  of  September,  17S0. 
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*rhe  current  drew  us  tot^ard  the  coast  mot* 
Inapidly  than  we  wished.  As  we  advanced,  we 
discovered  at  first  the  island  of  Fortaventurc 
( Fortevenlura)  fomous  for  the  great  number  of 
camels*  Which  it  feeds  i  and  a  short  time  aftef 
Wo  saw  the  small  island  of  Lobos  in  the  chan- 
nel which  separates  Fortaventura  froni  Liance^ 
rote.  We  spent  part' of  the  night  on  the  decki 
The  moon  illumined  the  volcanic  summits  of 
Lancerote^  the  flankd  of  which,  covered  with 
ashesy  reflected  a  silver  lights  Antares  threw 
out  if  s  resplendent  rays  nesu*  the  lunar  disk, 
which  Was  but  a  few  degrees  above  the  horizom 
The  night  was  beautifully  serene  and  cooL 
Though  we  were  but  a  little  distance  from  thS 
west  of  Africa,  and  on  the  limit  of  the  torrid 
zone,  the  centigrade  thermometer  rose  no  higb^ 
er  than  \S\  The  phosphorescence  of  the  ocean 
seemed  to  augment  the  mass  of  light  diffused 
through  the  air.  I  was  able  to  read  for  the  first 
time  the  nonius  of  a  sextant,  by  Troughton,  of 
two  inches,  the  division  of  which  was  very  mi^ 

^  These  camels^  which  serve  for  labor,  and  sometimes  for 
food  when  salted,  did  not  ^ist  till  the  JB^thencourts  made  the 
<M)nquest  of  the  Ca(iaries.  In  the  sixteenth  century,  assea 
were  so  abundant  in  the  Isle  of  Fortaventura,  that  they  be- 
canje  wild  and  were  hunted*  Several  thousands  were  killed 
to  save  the  harvest.  The  horses  of  Fortaventura  are  of  sin-^ 
gular  beauty,  and  of  the  Barbary  race.  Noticias  de  la  his* 
toria  general  de  las  ishu  CanariaSi  par  Don  Jose  de  VierVf 
t  u.  p.  430. 
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nute,  without  using  a  taper  for  the  limb.  S^ 
vera!  of  our  fellow  travellers  were  Canarians; 
who,  like  all  other  iuhabitants^of  islands,  vaunted 
with  enthusiasm  ;the  beauty  of  their  country* 
After  midnight)  great  black  clouds  rising  behind 
the  volcano  shrouded  at  intervals  the  moon  and 
the  beautiful  constellation  of  the  Scorpion.  We 
beheld  lights  carried  to  and  fro  on  shore,  which 
were  pn^ably  those  of  fishermen  preparing  for 
their  labours.  We  had  been  employed,  during 
our  passage,  in  reading  the  ancient  voyages  of 
the  Spaniards,  and  these  moving  lights  recalled 
to  our  fancy  those  which  Pedro  Gutierrez,  page 
of  Queen  Isabella,  saw  in  the  Isle  of  Guanafaani^ 
6n  that  memorable  night  of  the  discovery  of  the 
New  World. 

On  the  17th,  in  the  morning,  the  horizon  wa^ 
foggy,  and  the  sky  slightly  covered  with  vs^nmrsc 
The  outlines  of  the  mountain  of  Lanzerota  ap^ 
peared  stronger;  the  humidity,  increasing  the 
transparency  of  the  air,  seemed  at  the  same  time 
to  have  brought  the  objects  nearer  our  view. 
This  phenomenon  is  well  known  to  those,  who 
have  made  hygrometrical  observations  in  places 
Whence  the  chain  of  the  high  Alps  or  the  Andes 
is  seen.  We  passed  through  the  channel  which 
divides  the  isle  of  Alegranza  from  Montana 
Clara,  taking  soundings  the  whole  way.  W§ 
examined  the  Archipdago  of  small  islands  si- 
tuate to  the  north  of  Lanzerota,  which  are  so 

VOL.  I.  f 
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ni  laid  down  in  the  chart  of  Mr.  Fleurieu,  though 
it  is  otherwise  very  exact,  and  in  that  which  ap* 
peared  in  the  voyage  of  the  Flora  fiigate.  The 
chart  of  the  Atlantic  Ocean,  published  in  1786 
by  order  of  M.  de  Castries,  is  equally  erroneous 
in  this  point.  The  currents  being  extremely  ra- 
pid in  these  latitudes,  it  is  impoilant  for  the  safe- 
ty of  navigators  to  observe  here,  that  the  position 
of  the  five  small  islands,  Alegranza,  Clara,  Gra- 
ciosa,  Roca  del  Este,  and  Infierno,  are  no  where 
laid  down  with  exactness,  but'  in  the  chart  of 
the  Canaries  by  Mr.  de  Borda,  and  in  the  Atlas 
of  Tofino,  founded  for  this  part  on  the  observa- 
tions of  Don  Jose  Varela,  which  are  nearly  con- 
formable to  those  of  the  Boussole  frigate. 

In  the  midst  of  this  Archipelago,  which  is  sel- 
dom traversed  by  vessels  bound  for  Teneriffe,  we 
were  singularly  struck  with  the  configuration  of 
the  coasts.  We  thought  ourselves  transported 
to  the  Euganean  mountains  in  the  Vicentin,  or 
the  banks  of  the  Rhine  near  Bonn*.  The  form 
of  organized  beiags  varies  according  to  the  cli- 
mate, and  it  is  that  extreme  variety,  which  ren- 
ders the  study  of  the  geography  of  plants  and 
animals  so  attractive ;  but  the  rocks,  more  an- 
cient perhaps  thaa  the  causes  which  have  pro- 
duced the  difierence  of  the  climates  on  the  globe, 
are  the  same  in  both  hemispheres  f-.    The  por- 

•  Siebetigebirge,  described  by  Mr.  Nose, 
t  Monum.  Amer.  p%'  122. 
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phyries  eontaining  vitreous  feldspath  and  horn- 
blende*, the  phonolite-f-,  the  greenstone,  the 
amygdaloids,  and  the  basalt  have  forms  almost 
as  invariable  as  simple  crystallized  substances, 
tn  the  Canary  islands,  and  in  the  mountains  of 
Auvergne,  in  the  Mittelgebirge  in  Bohemia,  in 
Mexico,  and  on  the  banks  of  the  Ganges,  the 
formation  of  trapp  is  indicated  by  a  symmetrical 
disposition  of  the  mountains,  by  truncated  cones, 
sometimes  insulated,  sometimes  grouped^,  and 
by  elevated  plains,  both  extremities  of  which  are 
crowned  by  a  conical  rising. 

The  whole  western  part  of  Lanzerota,  of  which 
we  had  a  near  view,  bears  the  appearance  of  a 
country  recently  overturned  by  volcanic  erup- 
tions. Every  thing  is  black,  parched,  and  strip- 
ped of  vegetable  mould.  We  distinguished,  with 
our  glasses,  stratified  basalt  in  thin  and  steeply 
sloping  strata.  Several  hills  resembled  Monte 
Novo,  near  Naples,  or  those  hillocks  of  scoria 
and  ashes,  which  the  opening  earth  threw  up  in 
a  single  night  at ,  the  foot  of  the  volcano  of  Jo- 
rullo,  in  Mexico.  In  fact,  the  Abb^  Vier^§ 
relates,  that  in  1730  more  than  half  the  island 
changed  it's  appearance.  The  grectt  volcano, 
which  we  have  just  mentioned,  and  which  the 

•  Amphibolc  of  Haiiy. 
t  Porpkyrsckiefer ^(Werner, 
i  MontigemelUf  Zwilluigsberge, 
S  Vier«,  t  ii.  p.  404. 
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inhabitants  call  the  volcano  of  Temarifajfay 
spread  desolation  over  a  most  fertile  and  highly 
cultivated  region ;  nine  villages  were  entirely 
destroyed  by  the  lavas.  This  catastrophe  had 
been  preceded  by  a  tremendous  earthquake,  and 
for  several  years  shocks  equally  violent  were 
felt.  This  last  phenomenon  is  so  much  the  more 
singular,  as  it  seldom  happens  at  the  end  of  an 
eruption,  when  the  elastic  vapours  have  found 
vent  by  the  crater,  after  the  ejection  of  the 
melted  matter.  The  summit  of  the  great  vol- 
cano is  a  rounded  hill,  but  not  entirely  conic. 
From  the  angles  of  altitude  which  I  took  at  dif- 
ferent distances,  it's  absolute  elevation  did  not 
appear  to  exceed  three  hundred  toises.  The 
neighbouring  hills,  and  those  of  Alegranza,  and 
Isla  Clara  were  scarcely  above  one  hundred  or 
one  hundred  and  twenty  toises.  We  may  be 
surprised  at  not  finding  these  summits  at  a 
greater  elevation,  which  seen  at  sea  wear  so 
majestic  a  form ;  but  nothing  is  more  uncertaia 
than  our  judgment  on  the  greatness  of  angles* 
which  are  subtended  by  objects  close  to  the  ho? 
rizon.  From  allusions  of  this  sort  it  arose,  that 
before  the  measures  *  of  Messrs.  de  Churruca 
and  Galleano,  at  Cape  Klar,  navigators  con- 
sidered the  mountains  of  the  Straits  of  Magel- 
lan, and  those  of  Terra  del  Fuego,  as  being  ex- 
tremely elevated. 

*  Choinica,  Apendice  aj  la  Rehcioii  del  Viiae  al  Bf ageU 
lanes,  1793,  p.  1Q. 


The  island  of  Lanserota  bore  formerly  the 
aame  of  Titeroigotra.    On  the  arrival  of  the 
Spaniards^  it's  inhabitants  were  distinguished 
from  the  other  Canarians  by  marks  of  greater 
civilization.    Their  houses  were  built  with  free 
stone^  while  the  Guanches  of  Teneriffe^  like  real 
troglodytes^  dwelt  in  caverns.    At  Lanzerota^  a 
very  singular  custom  *  prevailed  at  that  time^  of 
which  we  find  no  example  except  among  the 
people  of  Thibet.    A  woman  had  several  hus* 
bands^  who  alternately  enjoyed  the  prerogativea 
due  to  the  head  of  a  family.    A  husband  was 
considered  as  such  only  during  a  lunar  revolu-> 
tion^  and  whilst  his  rights  were  exercised  by 
others,  he  remained  classed  among  the  house* 
hold  domestics.    It  must  be  regretted,  that  the 
missionaries  who  accompanied  Jean  de  B6then- 
court,  and  who  sketched  the  history  of  the  con- 
quest of  the  Canaries,  have  given  us  no  ampler 
details  on  the  manners  of  a  people  who  had  such 
singular  customs.    In  the  fifteenth  century,  the 
island  of  Lanzerota  contained  two  small  distinct 
states,  divided  by  a  wall ;  a  kind  of  monumenta 
which  outlive  national  enmities,  and  which  we 
find  in  Scotland,  in  China,  and  Peru. 

•  Viera,  ti,  p.  150,171,191.  Da  Halde,  Descrip.  of 
China,  t  iv,  p.  461.  In  Thibet,  polyandrj  is  nevertheless 
much  less  oommon  than  is  thought,  and  is  blamed  by  the 
clergy.  Hackman  in  Pallas,  Neue  Nordische  BeitrsDgei, 
B.  3,p.%2, 
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We  were  forced  by  the  winds  to  pass  between 
the  islands  of  Alegranza  and  Montana  Clara ; 
and  as  none  on  board  the  sloop  had  sailed  through 
this  passage^  we  were  obliged  to  be  continually 
sounding.  We  found  from  twenty  five  to  thirty 
two  fathom.  The  lead  brought  up  an  organic 
substance  of  so  singular  a  construction^  that  we 
were  for  ^  long  time  doubtful  whether  it  was  a 
zoophite  or  a  kind  of  seaweed.  The  drawing  I 
made  on  the  spot  is  engraved  in  the  second  vo- 
lume of  our  Equinoctial  Plants  *.  The  stem,  of 
a  brownish  color  and  three  inches  long,  has  cir- 
cular leaves  that  have  lobes,  and  are  indented  at 
the  edge.  The  colour  of  these  leaves  is  a  tender 
green,  and  they  are  membranous  and  streaked 
like  those  of  the  adiantums  and  the  ginkgo  bi- 
loba.  Their  surface  is  covered  with  stiff  and 
whitish  hairs ;  before  their  opening  they  are  con- 
cave and  envelloped  one  ip  the  other,  We  ob^ 
seiTed  no  mark  of  spontaneous  motion,  no  sign 
of  irritability,  not  even  on  the  application  of  gal- 
vanic electricity.    The  stem  is  not  woody,  but 

* 

almost  of  a  horny  substance,  like  the  stem  of  the 
gorgons.  Azote  and  phosphorus  having  been 
abundantly  found  in  several  cryptogamous 
plants,  an  appeal  to  chemistry  would  be  useless^ 
to  determine  whether  this  organized  substance 
belonged  to  the  animal  or  vegetable  kingdom^ 

*  Equinox.  Plants,  t.  ii,  p.  8,  pi.  60. 


87 

It*s  great  analogy  to  several  sea  plants^  with  adi« 
antum  leaves,  especially  Mrith  the  genus  caulerpa 
of  Mr.  Lamourenx,  of  which  the  fucus  prolifer  of 
Forskal  is  one  of  the  numerous  species,  engaged 
us  to  rank  it  provisionally  among  the  sea^wracks, 
and  gpive  it  the  name  of  fucus  vitifolius.  The 
bristles  which  cover  this  plant  are  found  in  se- 
veral other  fiici  *.  The  leaf,  examined  with  a 
microscope  at  the  instant  we  drew  it  up  from 
the  water,  did  not  present,  it  is  true,  those  am^ 
globate  glands,  or  those  opake  points,  which  the 
parts  of  fructification  in  the  genera  of  ulva  and 
fucus  contain  $  but  how  often  do  we  find  sea- 
weeds in  such  a  state,  that  we  cannot  yet  dis- 
tinguish any  trace  pf  seeds  in  their  transparent 
parenchyma, 

I  should  not  have  entered  into  these  details, 
which  belong  to  descriptive  natural  history,  had 
not  the  vine-leaved  fucus  presented  a  physiolo- 
gical phenomenon  of  the  greatest  interest.  Fixed 
to  a  piece  of  madrepora,  this  seaweed  vegetates 
at  the  bottom  of  the  ocean,'  at  the  depth  of  192 
feet,  notwithstanding  which,  it's  leaves  were  as 
green  as  those  of  our  grasses.  According  to  the 
experiments  of  Bouguer-|-,  light  is  weakened 

^  Facos  Ijcopodioidesy  and  f.  hirsutas, 

+  Traite  d*optique,  p.  256,  264, 346.  The  fucos  vitifolius, 
at  the. depth  of  32  fathoms,  can  have  received  a  light  only  203 
times  stronger  than  that  of  the  moon,  and  consequently  equal 
to  half  the  light  of  a  candle  at  a  foot's  distance.  Hut  after 
my  direct  experiments^  the  lepidiiun  sativaiii  scarce]^  takea 
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after  a  passage  of  180  feet  in  the  ratio  of  1  to 
1477'8.  The  sea-weed  of  L'Ale^anza  ooma^ 
quently  presents  a  new  example  of  plants^  whick 
vegetate  in  a  great  obscurity  without  being 
whitened.  Several  germs,  still  enveloped  in  the 
bulbs  of  the  lily  tribes,  the  embryo  of  the  mat- 
vaceee,  of  the  rhamndides^  of  the  pistacea,  the 
viscum,  and  the  citrus,  the  branches  of  some 
subterraneous  plants ;  in  short,  vegetables  trans-r 
ported  into  mines,  where  the  ambient  air  con- 
tains hydrogen,  or  a  great  quantity  of  azote« 
become  preen  without  light.  From  these  facts, 
we  are  inclined  to  admit,  that  it  is  not  only  un* 
d«r  the  influence  of  the  solar  rays  that  this  car^ 
buret  of  hydrogen  is  formed  in  the  organs  of 
plants^  the  presence  of  which  makes  the  paren* 
chyma  appear  of  a  lighter  or  darker  green,  ac- 
cording as  the  carbon  predominates  in  the  mix- 
ture *. 

Mr.  Tttrner,  who  baa  so  well  made  known  the 
family  of  the  seaweeds^  and  many  other  celebrat- 
ed botanists,  think  that  the  greater  part  of  the 
fuci  which  we  gather  on  the  surface  of  the  ocean^ 
$tnd  lyhich  from  the  23d  to  the  35th  degree  of 

a  tiot  of  green  by  the  virid  light  of  two  lamps  of  Argand. 
See  also  {jambert,  Pbotometria,  p.  22% 

*  These  ideas  are  in  part  explained  in  my  memoir  on  the 
phenomenon  of  etiolation,  (Journal  de  Physique,  t.  40,  p.  154) 
and  in  my  Aphorisms  on  the  chemical  physiology  of  Vegetables* 
(Flora  Freibergensisj  p.  179.)  See  also  Tram,  of  the  Irish 
Academy,  vol.  6,  p.  WO. 
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),  and  32d  of  longitude^  appear  to  the  ma* 
liner  like  a  vast  inundated  meadow^  grow  pri- 
mitively at  the  bottom  of  the  ocean^  and  float 
only  \n  their  ripened  state,  when  they  are  torn 
off  by  the  motion  of  the  waves.  If  this  opinion 
be  founded,  we  must  agree,  that  the  &mily  of 
seaweeds  offers  formidable  difficulties  to  natural- 
ists^ who  persist  in  thinking,  that  absence  of  light 
must  always  produce  a  whiteness ;  for  how  can 
we  admit,  that  so  many  species  of  ulvacese,  and 
dictyotese,  with  stems  and  green  leaves,  which 
float  on  the  ocean,  have  vegetated  on  rocks  al- 
most at  the  sur&ce  of  the  water  ? 

From  some  notions  which  the  captain  of  the 
Fizarro  had  coUecteii  in  an  old  Portuguese  itine* 
rary,  he  thought  himself  opposite  a  small  fort^ 
situate  at  the  north  of  Teguisa,  the  capital  of  the 
island  of  Lanzerota.  Mistaking  a  rock  of  basalt 
for  a  castle,  he  saluted  it  by  hoisting  the  Spanish 
flag,  and  sent  a  boat  with  an  officer  to  inquire  of 
the  commander  if  the  English  vessels  were  cruiz* 
ing  in  the  roads.  We  were  not  a  little  surprised 
to  learn,  that  the  land,  which  we  had  considered 
as  a  prolongation  of  the  coasts  of  Lanzerota,  was 
the  small  island  of  Graciosa,  and  that  for  sever- 
al leagues  there  was  not  an  inhabited  place. 

We  took  advantage  of  the  boat  to  survey  the 
land,  which  enclosed  a  large  bay.  No  language 
can  express  the  emotion,  which  a  naturalist  feels^ 
when  he  touches  for  the  first  time  a  land  that  is 
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not  European.  The  attention  is  fixed  on  so  great 
a  number  of  objects^  that  he  can  scarcely  define 
the  impression  he  receives.    At  every  step  he 
thinks  he  discovers  some  new  production ;  and 
in  this  tumultuous  state  of  mind  he  does  not  re* 
collect  those  which  are  most  common  in  our 
botanical  gardens^  and  collections  of  natural  his^ 
tory.    At  two  hundred  yards  fi*om  the  coasts 
we  saw  a  man  fishing  with  a  line.    We  steered 
towards  him,  but  he  took  fright,  and  hid  him- 
self behind  a  rock.    The  sailors  brought  him 
back  with  difficulty.    The  sight  of  the  sloop, 
the  fire  of  the  cannon  in  so  solitary  a  place, 
though  sometimes  visited  by  Barbary  corsairs, 
and  the  landing  of  the  crew,  had  frightened  this 
poor  man.    He  informed  us,  that  the  small 
island  of  Graciosa,  on  which  we  had  just  land- 
ed, was  separated  from  Lanzerota  by  a  narrow 
channel  called  El  Rio.    He  ofiered  to  conduct 
us  to  the  port  of  Los  Colorados,  to  get  inform- 
ation respecting  the  blockade  of  Teneriffe,  but  a* 
he  assured  us  at  the  same  time,  that  he  had  not 
seen  any  vessel  for  some  weeks  on  the  seas,  the 
captain  resolved  to  pursue  his  course  to  Santa 
Cruz.. 

The  small  part  ofHhe  island  of  Graciosa,  which 
we  traversed,  resembles  those  promontories  of 
lava,  which  we  see  near  Naples,  between  Portici 
and  Torre  del  Greco.  The  rocks  are  naked,  with 
no  marks  of  vegetation,  and  scarcely  any  of  ve- 
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getable  soil.  A  few  cnistaceous  lichen  rariola- 
riae,  leprariae,  and  urceolarise*  were  scattered 
about  upon  the  basalts.  The  lavas  which  are 
not  covered  with  volcanic  ashes  remain  for 
ages  without  any  appearance  of  vegetation.  On 
the  African  soil  excessive  heat^  and  lengthened 
drought,  retard  the  growth  of  crjrptogamous 
plants. 

The  basalts  of  Graciosa  are  not  in  columns,  but 
divided  into  strata  10  or  15  inches  thick.  These 
strata  are  inclined  under  an  angle  of  80  degrees 
to  the  north-west.  The  compact  basalt  alternates 
with  the  strata  of  porous  basalt  and  marl.  The 
rock  does  not  contain  hornblende,  but  great  crys- 
tals of  foliated  olivine,  which  have  a  triple  cfi- 
vagejf.  This  substance  is  decomposed  with  great 
diflSculty.  Mr.  Haiiy  considers  it  as  a  variety  of 
the  pyroxene.  The  porous  basalt,  which  passes 
into  mandelstein,  has  oblong  cavities  from  two  to 
eight  lines  diameter,  lined  with  chalcedony,  en- 
closing fragments  of  compact  basalt.  I  did  not 
remark  that  these  cavities  had  the  same  direction, 

**  We  found  the  lecidea  astrovirens,  nrceolaria  ocelleta,  ti« 
diamarta,  (to  which  Mr.  Achariur  assimilates  tha  lichen  koe* 
nigri  of  my  Flora  of  Friherg)  parmelia  parietina,  p.  tenella^ 
(llchi>n  hispidas  Vt^'illd.)  p.  atra,  lecidia  fusco-atra,  and  many 
other  species,  which  were  hitherto  thought  to  belong  exclu- 
sively to  the  north  of  Europe.  ( Achar.  Methodus  Lichenum, 
t  i,  p.  152.) 
f  Blaettriger  oliyin* 
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or  that  the  porons  rock  lay  on  compact  strata,  as 
happens  in  the  currents  of  lava  of  iEtna  and 
Vesuvius.    The  marl*,  which  alternates  more 
than  a  hundred  times  with  the  basalts,  is  yellow- 
ish, friable  by  decomposition,  very  coherent  in  the 
inside,  and  often  divided  into  irreg^ular  prisms^ 
analogous  to  the  basaltic  prisms.    The  sun  dis- 
colours their  surface,  as  it  whitens  several  schists^ 
by  reviving  a  hydrocarburetted  principle,  which 
appears  to  be  combined  with  the  earth.  The  marl 
of  Graciosa  contains  a  great  quantity  of  chalk, 
and  strongly  effervesces  with  nitric  acid,  even  on 
points  where  it  is  found  in  contact  with  the  ba- 
salt.   This  fact  is  so  much  more  remarkable,  as 
this  substance  does  not  fill  the  fissures  of  the 
rock,  but  it's  strata  are  parallel  to  those  of  th^ 
basalt ;  whence  we  may  conclude,  that  both  fos- 
sils are  of  the  same  formation,  and  have  a  com- 
mon origin.    The  phenomenon  of  a  basaltic  rock 
containing  masses  of  indurated  marl  split  into 
small  columns,  is  also  found  in  the  Mittelgebirge, 
in  Bohemia.    Visiting  those  countries  in  1792, 
in  company  with  Mr.  Freiesleben  -f-,  we  even  re- 
cognized in  the  marl  of  the  Stiefelberg  the  imprint 
of  a  plant  nearly  resembling  the  cerastium,  or  the 
alsine.    Are  these  strata,  contained  in  the  trap- 
pean  mountains,  owing  to  muddy  irruptions  ?  or 
must  we  consider  them  as  sediments  of  water^ 


•  Merge!, 


t  BergmaenniAches  Journal,  1792,  p.  215* 
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which  alternate  with  volcaiiic  depositions  ?  This 
last  hypothesis  seems  so  much  the  less  admissi- 
ble^ since,  from  the  researches  of  Sir  James  Hall 
on  the  influence  of  pressure  in  fusions,  the  exist- 
ence of  carbonic  acid  in  substances  contained  in 
basalt  offers  nothing  surprising.  Several  lavas 
of  Vesuvius  present  similar  phenomena.  In 
Lombardy,  between  Vicenza  and  Abano,  where 
the  calcareous  stone  of  the  Jura'^  contains  great 
masses  of  basalt,  I  have  seen  this  latter  enter 
into  effervescence  with  the  acids  wherever  it 
touches  the  calcareous  rock. 

We  had  not  time  to  reach  the  summit  of  a  hill, 
that  was  very  remarkable  in  having  it's  base 
formed  ot  banks  of  clay  under  strata  of  basalt, 
like  a  mountain  in  Saxony -f*,  which  is  become 
celebrated  on  account  of  the  disputes  of  volca^ 
nean  and  neptunean  geologists.  These  basalU 
were  covered  with  a  mammseform  substance^ 
which  1  vainly  sought  on  the  Peak  of  Teneriffe^ 
and  which  is  known  by  the  name  of  volcanic 
glass,  glass  of  Muller  or  Hyalite  ;  it  is  the  tran-< 
sition  from  the  opal  to  the  calcedouy.  We  struck 
off  with  difficulty  some  fine  specimens,  leaving 
masses  that  were  eight  or  ten  inches  square  lin-  , 
touched.  I  never  saw  in  Europe  such  fine  hy- 
alites as  I  found  in  the  island  of  Graciosa,  and 

•  Jura-kalstein. 

t  Scheibenbergeu  huegeh 
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on  the  rock  of  porphyry  called  el  Penal  de  hi 
BannoSy  on  the  bank  of  the  lake  of  Mexico. 

Two  kinds  of  sand  cover  the  shore ;  one  is 
black  and  basaltic,  the  other  white  and  quart* 
zose.  In  a  place  exposed  to  the  rays  of  the  sun, 
the  first  raised  the  thermometer  to  51*2'*  (41*  R.) 
and  the  second  to  40"  (32*  R.).  The  temperature 
of  the  air  in  the  shade  was  27*7*  or  7*5**  higher 
than  that  of  the  air  over  the  sea.  The  quartzose 
sand  contains  fragments  of  feldspath.  It  is  thrown 
back  by  the  wuter,  and  forms,  in  some  sort,  on 
the  surface  of  the  rocks,  small  islets  where  the 
seaweed  vegetates.  Fragments  of  granite  have 
been  observed  atTeneriffe;  the  island  of  Gomora, 
from  the  details  ftimished  me  by  Mr.  Broussbn- 
net,  contains  a  nucleus  of  micaceous  schist  * ; 
the  quartz  disseminated  in  the  sand,  which  we 
found  on  the  shore  of  Graciosa,  is  a  different 
substance  from  the  lavas,  and  the  trappean  por* 
phyries  which  are  so  intimately  connected  with 
the  volcanic  productions.  From  these  facts  it 
seems  evident,  that  in  the  Canary  Islands,  as 
well  as  on  the  Andes  of  Quito,  in  Auvergne, 
Greece,  and  the  greater  part  of  the  globe,  the 
subterraneous  fires  have  pierced  through  the 
rocks  of  primitive  formation.  In  treating  here- 
after of  the  great  number  of  warm  springs,  which 

*  Glimmerschiefer. 


we  have  ssen  issuing  from  granite^  gneiss,  and 
micaceous  schist,  we  shall  have  occasion  to  re- 
turn  to  this  subject,  which  is  one  of  the  most  im- 
portant of  the  physical  history  of  the  globe. 

We  reembarked  at  sunset,  and  hoisted  sail, 
but  the  breeze  was  too  feeble  to  permit  us  to  con- 
tinue our  course  toTeneriffe.  The  sea  was  caliti ; 
a  reddish  vapor  covered  the  horizon,  and  seemed 
to  magnify  every  object.  In  this  solitude,  amidst 
so  many  uninhabited  islets,  we  enjoyed  for  a  long 
time  the  view  of  an  austere  and  savage  nature. 
The  black  mountains  of  Graciosa  appeared  like 
perpendicular  walls  of  five  or  six  hundred  feet. 
Their  shadows,  thrown  over  the  surface  of  the 
ocean,  gave  a  gloomy  aspect  to  the  scenery. 
Rocks  of  basalt,  emerged  from  the  bosom  of  the 
water,  wore  the  resemblance  of  the  ruins  of  some 
vast  edifice ;  their  existence  carried  our  thoughts 
back  to  the  r^note  period  when  submarine  vol- 
canoes gave  birth  to  new  islands,  or  rent  the 
continents  asunder.  Every  thing  which  sur- 
rounded us  seemed  to  indicate  destruction  and 
sterility ;  but  the  back  ground  of  the  picture, 
the  coasts  of  Lanzerota,  presented  a  more  smil- 
ing aspect.  In  a  narrow  pass,  between  two  hills, 
crowned  with  scattered  tufts  of  trees,  the  marks 
of  cultivation  were  visible.  The  last  rays  of  the 
sun  gilded  the  com  ready  for  the  sickle.  The 
desert  even  is  animated  wherever  we  can  disco- 
ver a  trace  of  the  industry  of  man. 
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take ;  and  how  can  we  admit,  that  the  water  is 
engulfed  at  the  base  of  these  rocks,  which  often 
are  not  of  volcanic  origin ;  and  that  this  conti- 
nual  engulfing  determines  the  particles  of  water 
to  fill  up  the  vacuum  that  takes  place  *  } 

The  wind  having  freshened  a  little  towards  the 
morning  on  the  18th,  we  succeeded  in  passing  the 
channel.  We  drew  very  near  the  Infierno  the 
second  time,  and  remarked  the  large  crevices, 
through  which  the  gazeous  fluids  probably  issued, 
when  this  basaltic  mass  was  raised.  We  lost 
sight  of  the  small  islands  of  Alegranza,  Montana 
Clara,  and  Graciosa,  which  appeal*  to  have  never 
been  inhabited  by  the  Guanches*  They  are  now 
visited  only  to  gather  archil ;  this  production  is 
however  less  sought  after,  since  so  many  other 
lichens  of  the  north  of  Europe  yield  other  mate^ 
rials  proper  for  dyeing.  Montana  Clara  is  noted 
for  it's  beautiful  Canary  birds.  The  note  of  these 
birds  varies  with  their  flocks,  like  that  of  our 
chaffinches^  which  often  difiers  in  two  neighboui> 
ing  districts.  Montana  Clara  yields  pasture  for 
goats,  which  prove  that  the  interior  of  this  islet 
is  less  arid  than  it's  coasts.    The  name  of  Ale- 

• 

•  We  are  surprised  to  read  in  a  bighly  nseful  work,  whicli 
u  in  the  hand  of  every  seaoniD,  in  the  ninth  edition  of  Hamil.* 
ton  Moore's  Practical  Navigator,  p.  200,  that  it  is  by  the 
effect  of  the  attrtLction  of  the  masses,  or  of  universal  gravita^ 
tion,  that  a  vessel  leaves  the  coasts  with  difficulty,  and  that  the 
Iboat  of  a  frigate  is  attracted  by  the  frigate  itself 


99 

gffliiza  is  <i^onimou8  with  tli6  Joyous  ^,  which 
^as  given  it  by  the  first  conquerora  of  the  Ca- 
aary  Islands^  two  Normari  barons^  Jean  de  B^- 
thenoourt^  and  Gadifer  de  Salle.  This  was  the 
first  point  on  which  they  landed.  After  remain- 
ing sevem}  days  at  Graciosa^  a  small  part  of 
which  we  examined^  they  concaved  the  projecf; 
of  taking  possession  of  the  neighbouring  isle  of 
of  Lanzerota^  where!  they  wer6  welcomed  by 
Guadarfia^  sovereigq  <tf  the  Gua^ches^  With  the 
fiatiie  hospitality  that  Cortez  found  in  the  palacf 
of  Montezuma.  The  shepherd  king,  who  ha4 
no  other  riches  than  his  goats,  became  the  yic- 
tim  of  coward  treachery,    like  the  stiltap  ^ 

Alexiea 

We  sailed  along  the  coasts  of  Lanzerota,  of  the 
island  of  Losbo^  and  of  Fortaventura.  The  se^ 
€ond  of  these  islands  seems  to  have  anciently 
formed  part  of  the  two  others.  This  geological 
hypothesis  was  started  in  the  seventeenth  ccn- 
tury  by  a  franciscan,  Juan  Galindo.  This  wcitei' 
even  supfKised  thai^  the  king,  Juba>  had  named  six 
Canary  Islands  only,  because,  in  his  time,  three 
Cimong  them  were  contiguous^  Without  admit- 
ting the  small  probability  of  this  hypothesis, 
learned  geographers  have  seemed  to  recognize, 
in  the  Archipelago  of  the  Canaries,  the  two  isles 

♦  LaJoyease. 
H   2 
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Junoniae,  Nivaria,  Ombrios,  Canaria^  and  the 
Capraria  of  the  ancients  ♦. 
,  The  haziness  of  the  horizon'prevented  us,  dur- 
ing the  whole  of  our  passage  from  Lanzerota  to 
Teneriffe  from  discovering  the  summit  of  the  peak 
of  Teyde.  If  the  height  of  this  volcano  is  1905 
toises,  as  the  last  trigonometrical  measure  of 
Borda  indicates,  it's  summit  ought  to  be  visible 
at  a  distance  of  43  leagues,  supposing  the  eye  on 
a  level  with  the  ocean,  and  a  refraction  equal  to 
0'079,  of  distance.  It  has  been  doubted  -f-  whe- 
ther the  peak  has  ever  been  seen  from  the  chan-< 
nel,  which  separates  Lanzerota  from  Fortaven- 
tura,  and  which  is  distant  from  the  volcano, 
according  to  the  chart  of  Varela,  2°  29',  or  near- 
ly 50  leagues.  This  phenomenon  appears  never- 
theless to  have  been  verified  by  several  officers 
of  the  Spanish  royal  marine.  I  had  in  my  hand> 
on  board  the  Pizarro,  a  journal,  in  which  it  was 
noted,  'that  the  peak  of  Teneriffe  had  been  seen 
at  135  miles  distance,  near  the  southern  cape  of 
Lanzerota,  called  Pichiguera.  It's  summit  was 
discovered  under  an  angle  considerable  enough 
to  lead  the  observer,  Don  Manuel  Baruti,  to 
think  that  the  volcano  might  have  been  visible 

*  Ootselin^  Bech.  sar  la  Geog.  des  Anciens,  t.  i,  p.  146^ 
156, 16d. 

t  Voyage  de  la  Flore,  t.  i,  p.  380.  My  chronometer  gave 
me,  on  the  coast  oorth-west  of  Lanzerota,  15^  b%'  V/^  west 
of  the  meridian  of  Paris. 
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at  nine  mUes  farther.  It  was  in  September;,  to* 
wards  the  evening,  and  in  very  damp  weather. 
Reckoning  fifteen  feet  for  the  elevation  of  the 
eye^  I  find,  that  to  render  an  account  of  this 
phenomenon,  we  must  suppose  a  refraction  equal 
to  0'158  of  the  arch,  which  is  not  very  extraor- 
dinary  for  the  temperate  zone.  According  to  the 
observations  of  General  Roy,  the  refractions  vary 
in  England  from  one  twentieth  to  one  third ;  and 
if  it  be  true,  that  they  reach  thescextreme  limits 
on  the  coast  of  Africa,  which  I  much  doubt,  the 
peak,  in  certain  circumstances,  may  be  seen  on 
the  deck  of  a  vessel  as  far  off  as  61  leagues. 

Navigators  who  have  much  firequented  these 
latitudes,  and  who  can  reflect  on  the  physical 
causes  of  the  phenomena,  are  surprised  that  the 
peaks  of  Teyde  and  of  the  Azores  *  are  sometimes 
visible  at  a  very  great  distance,  though  at  other 

*  The  height  of  this  peak^  according  to  Flenrlea,  ia  llOQ 
toiacs ;  to  Ferrer,  1238  toises ;  and  to  Tofino,  1260  toises : 
bat  these  measures  are  only  approximative  estimations.  The 
captain  of  the  Pizarro,  Don  Manuel  Cagigal,  proved  to  me,  by 
his  journal,  that  he  observed  the  peak  of  the  Azores  at  the 
distance  of  37  leagues,  when  he  was  sure  of  his  latitude 
within  two  minutes.  The  volcano  was  seen  at  S.  4"  E.,  so  that 
the  error  in  longitude  must  have  an  almost  imperceptible  in«> 
fluence  in  the  estimation  of  the  distance.  Nevertheless,  the 
angle  which  the  peak  of  the  Azores  subtended  was  so  great, 
that  Mr.  Cagigal  thinks  thfil  volcano  most  be  visible  at  more 
than  40  or  42  leagues.  The  distance  of  37  leagues  supposet 
an  elevation  of  1431  toises. 
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times  tbey  are  tkofi  seen  When  the  distance  is  ifiuch 
less,  and  the  sky  aippears  serene  and  the  horiao« 
free  from  fogs.  These  circumstances  are  so  mucli 
the  more  worthy  the  attention  of  natnralists^  a$ 
teverol  vessels  returning  to  Europe  wait  impa» 
tiently  for  a  sight  of  these  mountains,  to  rectify 
their  longitude,  and  think  themselves  much  farr 
ther  off  than  they  feally  are,  when  in  fine  weather 
these  peaks  are  not  perceptible  at  distances  where 
the  angles  subtended  ought  to  be  very  consider- 
able.   The  constHiKlion  of  the  atmosphere  has  a 
great  influence  on  the  visibility  of  disbint  ob^ 
jects.     It  may  be  admitted  in  general,  that  the 
Peak  of  Teneriffe  is  seldom  seen  at  a  great  dis- 
tance, in  the  warm  ^nd  dry  months  of  July  and 
add  August,  and  that  on  the  contrary  it  is  seen 
at  very  eirtraordinary  distances  in  the  months  of 
^  January  and  February,  when  the  sky  is  slightly 
covered,  and  immediately  after  a  heavy  rain,  op 
a  few  bourns  before  it  falls.     It  appears,  that  the 
transparency  of  the  air  is  prodigiously  increased^ 
as  we  have  already  observed,  when  a  certain 
quantity  of  water  is  uniformly  diffused  through 
the  atmosphere.     Independent  of  these  observa^ 
tions,  it  is  not  astonishing,  that  the  peak  of 
Teyde  should  be  seldomer  visible  at  a  very  re- 
mote distance,  than  the  summits  of  the  Andes, 
which  were  so  long  under  my  observations.  This 
peak,  inferior  in  height  to  those  pails  of  the  cheiin 
of  Mount  Atlas,  at  the  foot  of  which  is  the  city  otf 
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Morocco,  is  not,  like  those  points  •  covered  with 
perpetual  snows.  The  Piton,  or  Sugar  Loaf, 
which  terminates  the  peak,  no  doubt  reflects,  a 
great  quantity  of  light,  on  account  of  the  whitish 
colour  of  the  pumice  stone  thrown  up  by  the 
crater ;  but  the  height  of  this  little  truncated 
cone  does  not  form  a  twenty-secondth  part  erf 
the  total  elevation.  The  flanks  of  the  volcano 
are  covered  either  with  blocks  of  black  and  sco- 
rified lava,  or  with  a  luxuriant  vegetation,  the 
masses  of  which  reflect  so  much  the  less  light,  as 
the  leaves  of  the  trees  are  separated  itom  each 
other  by  shadows  of  more  considerable  extent 
than  that  of  the  part  which  is  enlightened. 

Hence  it  results,^  that  setting  aside  the  Piton, 
the  peak  of  Teyde  is  in  the  class  of  tho6e  moun^ 
tains,  which,  according  to  the  expression  of  Boa 
guer,  are  seen  at  considei-able  distances  only  in  a 
negative  manner^  because  they  intercept  the  light 
which  is  transmitted  to  us  from  the  extreme  li- 
mite  of  the  atmosphere ;  and  that  we  perceive  their 
existence  only  on  account  of  the  difference  of 
Intensity,  which  subsists  between  the  aerial  light 
which  surrounds  them,  and  that  which  is  reflected 
by  the  particles  of  air  placed  between  the  moun- 
tains and  the  eye  of  the  observei^.  As  we  with- 

•  According  to  Haest,  and  Jackson,  Account  of  the  Em- 
pife  of  Morocco^  p.  43. 

t  Traite  d'Optique,  p.  305.  It  follows  from  the  experi« 
meiitji  of  the  same  author,  in  order  that  this  dificrenee  maj 
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draw  from  the  isle  of  Teneriffe,  the  PUan  or  Su*^ 
gar  Loqf\A  seen  for  a  long  time  in  a  positive  man- 
ner j  because  it  reflects  a  whitish  light,  and  clear- 
ly  detaches  itself  from  the  sky ;  but  as  this  cone 
is  only  80  toises  high,  by  40  in  breadth  at  it's  sum- 
mit^ it  has  recently  been  a  question*,  whether 
from  the  diminutiveness  of  it's  mass  it  can  be  vi* 
sible  at  distances  which  exceed  40  leagues ;  and 
if  it  be  not  rather  probable,  that  navigators  dis- 
tinguish the  peak  as  a  small  cloud  above  the  ho- 
rizon, only  when  the  base  of  the  Piton  begins  to 
be  visible  on  it.  If  we  admit,  that  the  mean 
breadth  of  the  Sugar  Loaf  is  100  toises,  we  find 
that  the  little  cone,  at  40  leagues  distance,  still 
subtends,  in  the  horizontal  direction,  an  angle  of 
more  than  three  minutes,  This  angle  is  consi- 
derable  enough  to  render  an  object  visible ;  and 
if  th^  height  of  the  Piton  greatly  exceeded  it's 
basis,  the  angle  in  the  horizontal  direction  might 
be  still  smaller,  and  the  object  still  continue  to 
make  aif  impression  on  our  organs ;  for  microme- 
trical  obseiTations.  have  proved,  that  the  limit  of 
vision  is  but  a  minute  only,  when  the  dimensions 
of  the  objects  are  the  same  in  every  direction. 
We  distinguish  at  a  distance,  by  the  eye  only, 
trunks  of  trees  insulated  in  a  vast  plain,  though 

become  perceptible  to  oar  orgaiis,  and  tbe  moantain  detach 
itself  distinctly  from  tbe  sky,  that  one  of  these  lights  should 
be  a  sixtieth  part  stronger  than  the  other. 

*  Marchand,  t  2,  p.  10. 
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the   subtended  angle  be  under  twenty-five  se« 

conds. 

As  the  visibihty  of  an  object,  which  detaches 
itself  in  a  brown  color,  depends  on  the  quantities 
of  light  which  the  eye  meets  with  on  two  lines, 
one  of  which  ends  at  the  mountain,  and  the  other 
reaches  on  to  the  surface  of  the  aerial  ocean,  it 
follows  that  the  farther  we  remove  from  an  object, 
the  smaller  the  difference  becomes  between  the 
light  of  the  surrounding  atmosphere,  and  that  of 
the  strata  of  air  placed  before  the  mountain.  It 
is  on  this  account,  that,  when  less  elevated  sum** 
mite  begin  to  appear  above  the  horizon,  they  pre- 
fient  themselves  at  first  under  a  darker  tint,  than 
those  we  discover  at  very  great  distances.  In 
the  same  manner,  the  visibility  of  the  mountains, 
which  are  seen  only  in  a  negative  manner,  does 
not  depend  solely  on  the  state  of  the  lower  re- 
gions of  the  air,  to  which  our  meteorological  ob- 
sei:vations  are  limited,  but  also  on  it's  transpa- 
rency and  physical  ponstitution  in  the  most  ele- 
vated parte  ;  for  the  image  detaches  itself  better 
in  proportion  as  the  aerial  light,  which  comes 
from  the  limite  of  the  atmosphere,  has  been  ori- 
^nally  more  intense,  or  rather  has  undergone  less 
loss  in  it's  passage.  This  consideration  explains 
to  a  certain  point,  why,  under  a  perfectly  serene 
sky,  the  state  of  the  thermometer  and  the  hy- 
jgrometer  being  precisely  the  same  in  the  air 
which  is  nearest  the  Earth,  the  peak  is  sometimes 
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visible,  and  at  other  times  invisible,  to  na^gatora 
at  equal  distances.    It  is  even  probable,  that  the 
chance  of  perceiving  this  volcano  would  not  be 
greater,  if  the  ashy  cone,  at  the  summit  of  which 
is  the  mouth  of  the  crater,  were  equal,  as  in  Ve* 
suvias,  to  a  quarter  of  the  total  height.    These 
ashes,  which  are  pumice  stone  crumbled  into 
dust,  do  not  i*eflect  as  much  light  as  the  snow  of 
the  Andes;  are  the  cause  why  the  mountain, 
seen  from  afar,  without  detaching  itself  in  a 
bright,  detaches  itself  more  feebly  in  a  brown  co- 
•lor ;  and  contribute,  if  we  may  use  the  expres- 
sion, to  equalize  the  portions  of  aerial  light,  the 
variable  difference  of  which  renders  the  object 
more  or  less  distinctly  visible.  Calcareous  moun- 
tains, stripped  of  vegetable  earth,  summits  co- 
vered with  granitic  sand,  the  high  savannahs  of 
the  Cordilleras*,  which  are  of  a  golden  yellow, 
are  undoubtedly  distinguished  at  small  distances 
better  than  objects  which  are  seen  in  a  negative 
tnanner ;  but  the  theory  indicates  a  certain  limit, 
bevond  which  these  last  detach  themselves  more 
.  distinctly  from  the  azure  vault  of  the  sky. 

The  colossal  summits  of  Quito  and  Peru,  tow- 
cring  above  the  limit  of  the  perpetual  snows, 
concentre  all  the  advantages,  which  render  them 
visible  under  very  small  angles.    We  have  stat- 

•  Los  Pajonaks,  from  paja,  straw.  It  is  the  name  of  the 
region  of  the  gramina,  which  encircles  the  zone  of  the  pc'reii« 
jbial  sDOws.     Geogr.  Teg.  p,  70. 
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ed^  that  the  ckrcular  summit  of  the  peak  of  Te^ 
neriife  m  only  a  hundred  toises  in  diameter.  Ae^ 
cording  to  the  measures  I  mad^  at  Riobamba^  in 
1803>  the  dome  of  the  ChimborazOj  153  toises 
below  if  s  summit,  oonsequently  in  a  point  which 
is  1300  toises  higher  than  the  peak,  is  still  673 
toises  (1312  metres)  iu  breadth.  The  zone  of 
perennial  snows  also  forips  a,  fourth  of  the  height 
of  the  mountain ;  and  the  base  of  this  zone,  seen 
on  the  coast  of  the  Southern  Ocean,  fills  an  extv. 
teiit  (^  3437  toises  (6700  metres).  But  though 
Chimborazo  is  two  thirds  higher  than  the  peak^ 
We  do  not  see  it,  on  account  of  the  curve  of  the 
globe,  at  more  than  38  miles  and  a  third  farther^i, 
The  radiant  brilliancy  of  it's  snows,  when  at  the 
port  of  Guayaquil,  at  the  end  of  the  rainy  sea- 
son, it  is  discovered  at  the  horizon,  may  lead  ui8 
to  suppose,  that  it  must  be  seen  at  a  very  great 
distance  in  the  South  Sea.  Klots  highly  worthy 
of  credit  have  assured  me,  that  they  have  seen  it 
from  the  rock  of  Mueilo,  to  the  south-rwest  of  the 
isle  of  Puna,  at  a  distance  of  47  leagues'!-.  When^ 

*  Without  attendiDg  to  the  refraction,  the  Peak  of  Tene- 
liffe  (1904  toises)  is  viBihle  at  l^*  57^  22""^  Mount  Blanc 
(2440  toises)  at  2°  13^  0^^  and  Chimborazo  (3350  toises)  at 
%^  3^  30'^  The  mean  refraction,  supposed  to  be  0*08,  aug« 
ments  this  distance,  as  to  Chimborazo,  only  fourteen  miles. 

t  According  to  the  charts  of  the  Deposiio  ^ydrogrvfico  of 
Madrid.  Admhtiog  !•  13'  32^^  for  the  difference  of  the 
fo^ridiamt  of  Guayaquil  and  Quito,  such  aa  I  fcmnd  it  (pbiar(u 
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ever  it  has  been  seen  at  a  greater  distance^  the 
observers,  uncertain  of  their  longitude,  have  not 
been  in  a  situation  to  furnish  precise  data. 

The  aerial  light,  projected  on  the  mountains, 
increases  the  visibility  of  those  which  are  seen 
positively ;  it's  energy  diminishes,  on  the  contrsr 
ry,  the  visibility  of  the  objects,  which,  like  the 
peak  of  TenerifFe  and  that  of  the  Azores,  detach 
themselves  in  a  brown  tint.  Bouguer,  building 
on  theoretical  considerations,  found  that  accord- 
ing  to  the  constitution  of  our  atmosphere,  the 
mountains  seen  negatively  cannot  be  perceived 
at  distances  which  exceed  35  leagues'*.  It  is 
important  here  to  observe,  that  these  calcula« 
tions  are  contrary  to  experience.  The  peak  of 
Teneriffe  has  been  often  seen  at  36, 38,  and  even 
at  40  leagues.  Moreover,  in  the  vicinity  of 
the  Sandwich  Islands,  the  summit  of  Mowna 

Ait.  t  ii,  p.  29B»  367,  aod  433)  the  Haerto  is  a  little  leas 
distant  than  Chimborazo. 

*  If,  according  to  the  theory' of  Boagoer,  (Trait/ d'Opiique, 
p.  360)  the  intensity  of  the  aerial  colour,  which  is  reflected 
by  the  whole  of  the  atnaosphere  towards  the  horizon  in  a  de- 
terminate direction,  is  equal  to  JUl  q. ;  the  intensity,  after  a 
passage  of  30  leagues,  would  be  -^  q.  This  quantity  di^ 
fers  from  the  other  a  little  more  than  one  sixtieth,  whilst  after 
a  passage  of  45  leagues,  the  intensity  of  the  aerial  colour  is 
already  —-  a.,  which  differs  too  little  from  ifli  q.  for  the 

*'      10000    *  10000 

diiTerence  to  be  perceived  by  onr  organs.  From  these  data 
we  find  by  interpolation,  that  the  visibility  should  have  ceas^ 
ed  at  35  leagaes  distance. 


Roa^,  at  a  season  when  it  Was  without  snows^ 
was  seen  on  the  skirt  of  the  horizon,  at  the  dis- 
.tance  of  58  leagues.  This  is^  the  most  striking 
example  wb  have  hitherto  known  of  the  visibility 
of  a  mountain ;  and  what  is  the  more  remarka- 
ble,  it  is  an  object  seen  negatively  which  fur. 
nishes  the  example. 

I  thought  it  proper  to  bring  together  these 
considerations  at  the  end  of  this  chapter,  becau&e 
in  treating  so  closely  on  one  of  the  most  import- 
ant problems  of  optics,  that  of  the  diminution 

*  The  height  of  Mowna  Roa,  according  to  Marchand,  if 
more  than  2588  toLics ;  according  to  King,  it  is  2577  toises ; 
bat  these  measures,  notwithstanding  their  accidental  concord- 
ance,  are  not  foanded  on  very  exact  measurements.  It  is  a 
Tery  extraordinary  phenomenon,  to  see  a  summit  placed  in 
the  19th  degree  of  latitude,  and  which  is  probably  2500  toises 
high,  entirely  stripped  of  if s  snows.  The  very  flattened  form 
of  Mowna  Roa,  the  ATe^a  of  the  old  Spanish  charts,  it's  insulat- 
ed situation  in  the  midst  of  the  ocean,  and  the  frequency  of 
certain  winds,  which,  modified  by  the  ascending  current, 
blow  obliquely,  may  be  tl^e  principal  causes.  It  is  difficult 
to  belieye,  that  captain  Marchand  was  much  deceived  in  the 
estimation  of  the  distance  at  which  he  saw,  on  the  10th  of  Oc* 
Ipber  1791,  the  summit  of  Mowna  Roa.  He  had  left  the 
island  of  Owhyhee  only  the  7th,in  the  evening;  and  from  the 
movement  of  the  waters,  and  the  lunar  observations  of  the 
19th,  it  is  probable  that  the  distance  was  even  greater  than 
53  leagues.  Besides,  an  experienced  navigator,  Mr.  Flen* 
Tieu,  relates,  that  at  a  distance  of  85  or  36  leagues  the  peak 
of  Tenerifie  is  visible,  even  in  weather  that  is  not  perfectly 
dear.  Toy.  de  Marchand,  voL  i,  p.  408  and  427 ;  voL  ii,  p, 
10  and  78. 
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t)f  light  ia  iffi  passai^e  across  the  strata  of  the 
dtmosphere,  they  may  t>e  at  the  same  tim^  of 
some  practical  «itiUty.  The  volcanoes  of  Tene^^ 
riffe^  and  of  the  Azores,  the  Sierra  Nevada  of  Su 
Martha,  the  peak  of  Orizaba,  the  Silla  of  Carac* 
cas^  Mowna  Roa,  and  Mount  Sl  Elias,  insulat- 
ed in  the  vast  extent  of  the  seas,  or  placed  oqt 
the  coasts  of  continents^  serve  as  sea  ni£trks  to 
direct  the  {»lot,  who  is  deprived  of  the  meani 
fitted  to  determine  the  poslti<m  of  the  vessel  hf 
the  observation  of  the  stars ;  every  UAns,  which 
has  a  relation  to  the  visibility  of  these  natural 
seamarks^  is  interesting  to  the  safety  of  naviga^ 
tiom 


CHAPTER  II. 


I 


Stay  at  Teneriffe, — Journey  from  Santa  Crui 
to  Orotava. — Excursion  to  the  top  of  the  Peak 
of  Teyde. 

From  the  time  of  our  departurt  from  Graeiosa^ 
the  horizon  continued  so  hazy,  that  notwithstand- 
ing the  considerable  height  of  the  mountains  of 
Canary*,  we  did  not  discover  this  island  till  the 
evening  of  the  1 8th  of  June.  It  is  the  gi'anary 
of  the  archipelago,  of  the  Fortunate  islands,  and 
what  is  very  remarkable  in  a  region  situate  be* 
yond  the  limits  of  the  tropics,  we  were  assured, 
that  in  some  districts,  there  are  two  wheat  har-^ 
vests  in  the  year ;  one^  in  February,  and  the 
other  in  June  f.  Canaiy  has  never  been  visited 
by  a  learned  mineralo^st ;  yet  this  island  is  so 
much  the  more  worthy  of  observation,  as  thfe 
physiognomy  of  it's  mountain's,  disposed  in  pa- 
rallel chains,  appeared  to  me  to  differ  entirely 
from  that  of  the  summits  of  Lanzerota  and  Te-* 

*  Zsla  de  la  Oran  Canaria. 
t  JUdra^  Voyage  it  Tenerifie,  t.  i,  p.  87. 
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neriffe.  Nothing  is  more  interestiiig  for  the 
geologist,  than  to  observe  the  relations^  on  the 
same  point  of  the  globe^  between  volcanic  coun- 
tries^ and  those  which  are  primitive  or  second-* 
ary«  When  the  Canary  islands  shall  have  been 
some  day  examined  in  all  the  p^irts,  which  com- 
pose the  system  of  these  mountains,  we  shall 
find,  that  we  have  been  too  precipitate  in  con  - 
sidering  the  whole  group  as  raised  by  the  action 
of  submarine  fires. 

The  19th,  in  the  morning,  we  discovered  the 
point  of  Naga  *,  but  the  peak  of  TenerifFe  was 
still  invisible :  the  land,  obscured  by  a  thick  fog, 
presented  forms  that  were  vague  and  confused* 
As  we  approached  the  road  of  Santa  Cruz^  we 
observed  that  these  vapours,  driven  by  the  winds, 
drew  nearer.  The  sea  was  strongly  agitated,  as 
it  most  commonly  is  in  those  latitudes.  We  an- 
chored after  several  soundings,  for  the  mist  was 
so  thick,  that  we  could  scarcely  distinguish  ob- 
jects at  a  few  cables*  distance ;  but  at  the  mo- 
ment we  began  to  salilte  the  place,  the  fog  was 
instantly  dispelled.  The  Peak  of  Teyde  appeared 
in  a  break  above  the  clouds,  and  the  first  rays  of 
the  sun,  which  had  not  yet  risen  on  us,  illumin- 
ated the  summit  of  the  volcano.  We  hastened 
toward  the  bow  of  the  vessel,  to  enjoy  the  mag- 
nificent spectacle,  when  at  the  same  instant  we 

*  Punta  de  N^€,  Jnaga,  or  Ncg04 


113 

feiw  four  English  ships  of  the  royal  liaty  lying 
to^  very  near  the  poop.  We  had  passed  without 
being  perceived ;  and  the  same  mistj  which  had 
hidden  the  peak  from  our  view^  had  saved  us 
from  the  danger  of  being  carried  back  to  Eu- 
rope. It  would  have  been  very  painful  to  natu- 
ralists^ to  have  seed  the  coast  of  Teneriife,  with- 
out having  been  able  to  tread  a  soil  torn  up  by 
volcanoes. 

We  immediately  got  up  oilr  anchor,  sind  thd 
Pizarro  stood  in  as  close  as  possible  to  the  fort^ 
to  be  udd^r  it^s  protection.  It  was  on  this  shore^- 
that,  iii  the  landing  attempted  by  the  English 
two  years  before  our  arrival*,  admiral  Nelson 
had  his  arm  carried  off  by  a  cannon  ball.  The 
governor  general  of  the  Ganaries*)*  sent  an  order 
to  thti  captain  of  the  sloop,  to  piit  on  shore  thef. 
dispatches  from  the  court  for  the  goirernors  of 
the  colonieSi  tha  money  on- board,  and  the  public 
correspondende.  The  English  vessels  left  the 
road,  having  given  chace  the  evening  before  to 
the  packet  boat  the  Alcudia^  which  had  left  Co- 
Hinna  a  f^w  days  before  us.  She  was  obliged 
to  touch  at  the  port  of  Palmas,  in  the  isle  of  Ca- 
nary, and  several  passengers,  who  were  going  in 
a  boat  to  Santa  Cru2,  had  been  made  prisoner^. 

The  situation  of  this  town  is  very  similar  to 
that  of  La  Guayra,  the  most  frequented  port  of 

•  In  the  month  of  July,  1797. 
t  Don  Antkea  de  Perlasca* 

yoi4.  !•  I 
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the  province  of  Caraccas.    The  heat  is  excessive 
in  both  places^  and  from  the  same  causes ;  but 
the  aspect  of  Santa  Cruz  is  more  gloomy.    On 
a  narrow  and  sandy  beach,  houses  of  dazzling 
whiteness,  with  flat  roofs,  and  windows  without 
glass,  are  stuck  against  a  wall  of  black  perpen^ 
dicular  rocks,  stripped  of  vegetation.    A  fine 
mole,  built  of  free  stone,  and  the  public  walk 
planted  with  poplars,  are  the  only  objects,  which 
break  the  sameness  of  the  landscape.    The  view 
of  the  peak,  such  as  it  presents  itself  above  Santa 
Cruz,  is  much  less  picturesque  than  that  we 
enjoy  from  the  port  of  Orotava,    Therej  a  highly 
cultured  and  smiling  plain  offers  a  pleasing  con- 
trast with  the  wild  aspect  of  the  volcano.    From 
the  groups  of  palm  trees  and  bananas,  which 
line  the  coast  to  the  region  of  the  arbutus,  the 
laurel,  and  the  pine,  the  volcanic  rock  is  crowned 
with  luxuriant  vegetation.    We  easily'  conceive 
how  the  inhabitants,  even  of  the  beautiful  climates 
of  Greece  and  Italy,  fiEtncied  that  they  recognised 
one  of  the  Fortunates  Isles  in  the  western  part 
of  Teneriffe.    The  eastern  side,  that  of  Santa 
Cruz,  on  the  contrary,  is  every  where  struck 
with  the  marks  of  sterility.    The  summit  of  the^ 
peak  is  not  more  arid  than  the  promontory  of 
basaltic  lavas,  which  stretches  towards  the  point 
of  J^aga,  and  on  which  succulent  plants,  spring- 
ing up  in  the  clefts  of  the  rocks,  scarcely  indi- 
cate a  preparation  of  soilr  i  At  the  port  of  Oro* 
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tava,  the  top  of  the  IHton  subtends  an  angle  in 
height  of  more  than  eleven  degrees  and  a  half: 
whilst  at  the  mole  of  Santa  Cruz*  this  angle 
iscarcely  exceeds  4*  36^.  . 

Notwithstanding  this  diflference,  and  though 
in  the  latter  place  the  volcano  rises  above  thij 
horizon  Scarcely  as  much  as  Vesuvius  seen  from 
the  mole  of  Naples,  the  aspect  of  the  peak  is  still 
very  majestic,  when  those  Who  anchor  in  the 
Iroad  discover  it  fot*  the  first  time*  The  IHton 
alone  was  visible  to  us  j  it*s  cone  projected,  itself 
on  a  sky  of  the  purest  blue,  whilst  dark  thick 
clouds  enveloped  the  rest  of  the  mountain  to  the 
height  of  1800  toises.  The  pumice  stone^  illu- 
mined by  the  first  rays  of  the  sun,  reflected  a 
reddish  light,  Uke  that  which  paints  the  summits 
of  the  higher  Alps.  This  light  by  degrees  be- 
comes  a  dazzling  whiteness ;  and^  deceived  like 
the  greater  part  of  travellers,  we  thought  that 
the  peak  was  still  covered  with  snows,  and  that 
We  should  with  difficulty  readh  the  edge  of  the 
crater. 

We  have  remarked,  in  the  Cordilleras  of  the 
Andes,  that  the  conical  mountains,  such  as  Co- 
topaxi  and  Tuhgurahua,  are  oftener  seen  free 
from  clouds,  than  those  mountains^  the  tops  of 
Which  are  broken  into  bristly  points^  like  Anti- 
sana  and  Pichincha ;  biit  the  peak  of  Tetieriife, 

*  The  obliqae  difltance  from  the  top  of  the  volcano  to  Orotava 
and  to  Santa  Cnus  are  nearly  8000  toises  and  82600  toises. 

t2 
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notwithstanding  it's  pyramidical  form,  is  ft  gvest 
part  of  the  year  enveloped  in  vapours,  and  is 
sometimes,  during  several  weeks,  invisible  froni 
the  road  of  Santa  Cruz.  It*s  position  to  the  west 
of  an  immense  continent,  and  it's  insulated  situ- 
ation in  the  midst  of  the  seas,  are  no  doubt  the 
causes  of  this  phenomenon.  Navigators  are 
well  apprised,  that  the  smallest  islets,  those 
which  are  without  mountains,  collect  and  faar-- 
bour  the  clouds.  The  decrement  of  beat  is  also 
different  above  the  plains  of  Afiica,  and  above 
the  surface  of  the  ocean  ^^^ ;  and  the  strata  of  air^ 
brought  by  the  trade  winds,  cool  in  proportion 
as  they  advance  towards  the  west.  If  the  air 
has  been  extremely  dry  above  the  burning  sands 
of  the  desert ;  it  is  very  quickly  saturated  when 
it  has  entered  into  contact  with  the  surface  of 
the  sea,  or  with  the  air  that  lies  on  this  sur&ce. 
It  is  easy  to  conceive,  therefore,  why  the  vapours 
become  visible  in  the  atmospherical  strata,  which, 
at  a  distance  from  the  continent,  have  no  longer 
the  same  temperature  as  when  they  began  to  be 
saturated  with  water.  The  considerable  mass 
of  a  mountain,  which  rises  in  the  midst  of  the 
Atlantic,  is  also  an  obstacle  to  the  clouds.  Which 
are  diiven  out  to  sea  by  the  winds. 

We  waited  long  and  impatiently  the  permis- 
sion of  the  governor  of  the  place  to  land.  I  em-* 
pk>yed  this  tiftie  in  making  the  necessary  ob- 

•  Obs.  Ast  t  i,  p.  120. 
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servations  for  determining  the  longitude  of  the 
mole  of  Santa  Cruz^  and  the  dip  of  the  needle*" 
Berthoud's  chronometer  gave,  for  the  first  18? 
33'  lO'/.    This  differs  three  or  four  minutes  from 
the  result  of  former  observations  by  Fleurieui 
Pingr6,  Borda,  Vancouver,  and  La  Peyrouse. 
Mr.  Quenot  nevertheless  obtained  18*  33^  36^^ 
and  the  unfortunate  Captain  Bligh  18«34'2(y^ 
The  precision  of  my  result  was  confirmed  three 
years  after,  on  the  voyage  of  the  chevalier  Kru- 
senstem,  who  found  Santa  Cruz  16M2^  45"  west 
4)f  Greenwich,  and  consequently  18"*  33'  (K^  west 
of  Paris.    These  data  prove,  that  the  longitudes 
Captain  Cook  assigned   to  Teneriffe  and  the 
Cape  of  Good  Hope  are  much  too  far  west*. 
The  same  navigator  had  found  the  magnetic  dip, 
in  1799,  6r  52^.    Mr.  Bonpland  and  myself  ob,^ 
served  it  at  62^  24^,  a  result  conformable  to  that 
which  was  obtained  in  1791  by  Mr.  de  Rossel  in 
the  voyage  of  D'Entrecasteauxf .    The  variation 
of  the  needle  differs  several  degrees,  according 
to  the  place  where  the  observation  is  made,  at 
the  Mole,  or  at  several  points  to  the  north,  along 
the  shore.    We  must  not  be  surprised  at  these 
svariations  in  a  place  surrounded  by  volcanic 
rocks.    I  remarked  with  Mr.  Gay-*Lussac,  that 

*  GaleanOy  Viage  ad  Magellanes,  p.  8 :  Krasenstern,  Reise 
nm  die  Welt,  th.  i,  t.  78 :  and  my  Obs.  Astron.  t.  i^  p.  xxxvii, 
TJ,  and  33. 
^t  Vpyage  St  Ja  Recherche  de  la  Peyrouse,  t.  ii»  p.  %0X^ 
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on  the  declivity  of  Vesuvius^  and  in  the  inside 
of  it's  crater,  the  intensity  of  the  magnetic  forces 
is  modified  by  the  proximity  of  the  lavas*. 

After  having  undergone  the  fatigue  of  answer^ 
ing  the  numberless  questions  about  political 
events  put  by  persons  who  came  to  visit  us  on 
board,  we  landed.    The  boat  was  immediaetely 
fient  back  to  the  ship,  lest  the  surf,  which  in  this 
road  is  very  dangerous,  should  drive  it  against 
the  mole.    The  first  object  that  met  our  view 
was  a  tall  woman,  of  a  very  tawny  complexion, 
ttnd  badly  clothed,  who  was  called  the  eapitana., 
She  was  followed  by  several  others,  whose  dress 
was  not  more  becoming*    They  all  earnestly 
requested  permission  to  go  on  board  the  Pi- 
zarro,  which  was  of  course  refused.    In  this 
port,  so  much  frequented  by  Europeans,  licen- 
tiousness bears  the  semblance  of  order,    The 
eapitana  is*  a  chief  chosen  by  her  companions, 
over  whom  she  exercises  great  authority.    She 
prevents  whatever  may  be  injurious  to  the  ser- 
vice of  the  vessels ;  she  engages  the  sailors  to 
return  on  board  at  their  stated  hours.    It  is  to 
her  that  the  officers  apply,  when  they  fear  that 
any  of  their  crew  conceal  themselves  with  the 
intention  of  deserting. 

On  entering  the  streets  of  Santa  Cruz,  we  felt 
a  suffocating  heat,  though  the  thermometer  was 
not  above  25  degrees.    Those  who  have  for  a 

*  M^moires  dela  Society  d'Arcaeil,  t  i,  p«  9«       . 
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long  time  breathed  the  air  of  the  sea  suffer  every 
time  they  land ;  not  because  this  air  contains 
more  oxygen  than  the  air  on  shore,  as  has  been 
erroneously  stated,  but  because  it  is  less  charged 
with  those  gazeous  combinations*,  which  the 
animal  and  vegetable  substances,  and  the  mud 
resulting  from  their  decomposition,  pour  into 
the  atmosphere.  Miasms  that  escape  chemical 
analysis  have  a  powerful  elfect  on  our  oi^ns, 
especially  when  these  have  not  undergone  fwa 
long  while  the  same  kind  of  irritation. 

Santa  Cruz,  the  Annaza  of  the  Guanchefi,  is  a 
neat  town,  with  a  population  of  8000  souls.  I 
was  not  struck  vnth  the  excessive  number  of 
monks  and  secular  ecclesiastics,  which  traveU 
lers  have  thought  themselves  under  the  necessity 
of  finding  in  every  country  under  the  Spanish 
government :  nor  shall  I  stop  to  enter  into  the 
description  of  the  churches ;  the  library  of  the 
Dominicans,  which  contains  scarcely  a  few  hun- 
dred volumes;  the  mole,  where  the  inhabitants 
assemble  to  inhale  the  freshness  of  the  evening 
breeze ;  or  the  fanned  monument  of  marble  of 
Carara,  thirty  feet  high,  dedicated  to  our  Lady 
QJ  the  Candelaria,  in  memory  of  her  miraculous 
appearance,  in  1392,  at  Chimisay,  near  Guimar. 
The  port  of  Santa  Cruz  may  be  considered  as  a 
gr^t  caravansaiy,  on  the  road  to  America  and 
the  Indies.    Every  traveller,  who  writes  the  nar- 

•  Noav,  Espag.  t.  ii,  p.  787. 
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rative  of  his  adventures,  begins  by  9  description 
of  Madeira  and  Teneriffe  ;  and  if  in  the  natural 
history  of  these  islands  there  yet  remains  as  it 
were,  an  immense  field  untrod,  we  must  admits 
that  the  topography  of  the  little  towns  of  Fun^ 
chal,  Santa  Cruz,  Laguna,  and  Orotava,  leaves 
scarcely  any  thing  untold*. 

The  recommendation  of  the  court  of  Madrid 
procured  us  in  the  Canaries,  as  in  all  the  other 
Sp^ni^h  possessions;  the  most  satisfactory  recep^ 
tion.  The  captain  general  gave  us  immediate 
permission  to  examine  the  island.  Col.  Armiaga, 
who  cKmimanded  a  regiment  of  infantry,  received 
us  into  his  house  with  a  kind  hospitality.  We 
could  not  cease  admiring  the  banana,  the  papaw 
tree,  the  poinciana  pulcherrima,  and  other  plantSj^ 
which  we  had  hitherto  seen  only  in  hot  houses^ 
cultivated  in  his  garden  in  the  open  air.  The 
climate  of  the  Caqarieq  however  ^  not  warm 
enough  to  ripen  the  veeXplaiano  arton,  with  tri- 
angular fruit  from  seven  ox  eight  inches  long, 
and  which,  requiring  a  temperature  of  24  cen- 
tesimal degrees,  does  not  flourish  even  in  the 
Valley  of  Cai'accas.    The  bananas  of  Teneriffe 

.  ^  Borda,  Voy.  de  la  Flore,  1. 1,  p.  8Q.  Vicjjra,  Xoticia^ 
liiytoricas,  t.  U,  p.  134«  Bory  de  St  Vincent,  Essai  sur  lei^ 
Ides  Fortunees,  p.  280«  Ledru,  Voyage  auz  Isles  de  Tenc^ 
rifle  et  de  Porto  Rico,  t.i,  p.  37.  Milbert,  Voy.  pitt.  k 
risle  de  France,  t  i,  p.  9«  Lord  Macartney's  Voyage,  t^  i, 
p.  74. 
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are  tbose  named  by  the  Spanish  planters  cam^ 
hurts  or  guineos,  and  dominicos.  The  camburi^ 
which  suffers  the  least  from  the  cold^  is  even 
cultivated  with  success  at  Malaga ''^;  but  the 
fruit  which  we  see  occasionally  at  Cadiz  comeg 
from  the  Canary  islands  by  vessels^  which  make 
the  passage  in  three  or  four  days.  In  general^ 
the  musa,  known  by  every  people  under  the  tor* 
rid  zene^  though  hitherto  never  found  in  a  wild 
state^  has  as  great  a  variety  of  fruit  as  our  apple 
and  pear  trees.  These  varieties  f,  which  are 
confounded  by  the.  greater  part  of  botanists^ 
though  they  require  a  very  diflFerent  climate^ 
are  become  permanent  by  long  cultivation. 

We  went  to  herbalize  in  the  evening  towards 
the  fort  of  Passo  Alto^  along  the  basaltic  rocks 
that  close  the  promontory  of  Naga.  We  were 
very  little  satisfied  with  our  harvest^  for  the 
drought  and  dust  had  almost  destroyed  vegeta- 
tion. The  cacalia  kleinia^  the  euphorbia  cana- 
riensis^  and  several  other  succulent  plants,  which 
draw  their  nourishment  from  the  air  rather  than 
the  soil  on  which  they  grow,  reminded^  us  by 
their  appearance,  that  this  group  of  islands  be^ 
longs  to  Africa,  and  even  to  the  most  ^rid  part 
.of  that  continent. 

Though  the  captain  of  the  ship  had  orders  to 
ftop  long  enough  at  Teneriffe,  to  give  us  time 

f  The  mean  temperature  of  this  town  is  only  1B\ 
t  Nouv*  Esp.  t,  ii,  p.  362. 
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to  scale  the  summit  of  the  peak,  if  the  snows 
did  not  prevent  our  ascent,  we  received  notice 
on  account  of  the  blockade  of  the  English  ships^ 
not  to  hope  a  longer  delay  than  that  of  four  or 
five  days.  We  conseqaently  hastened  our  de* 
parture  for  the  port  of  Orotava,  which  is  situate 
on  the  western  declivity  of  the  volcano,  where  we 
were  sure  of  finding  guides.  I  could  find  no 
one  at  Santa  Cruz,  who  had  mounted  the  peak, 
and  I  was  not  surprised  at  this.  The  most  cu« 
nous  objects  become  less  interesting,  in  proper* 
tion  as  they  are  placed  nearer  to  us ;  and  I 
have  known  inhabitants  of  Schaffhaussen,  in 
Switzerland,  who  had  never  seen  the  fall  of  the 
Rhine  but  at  a  distance. 

The  20th  of  June,  before  sunrise,  we  began 
our  excursion  by  ascending  to. the  Villa  de  La- 
guna,  elevated  350  toises*  above  the  port  of  San*- 
ta  Cruz.  We  could  not  verify  this  estimation  of 
the  height,  the  surf  not  having  permitted  us  to 
return  oft  board  during  the  night,  to  take  our  ba- 
rometers and  dipping  needle.  As  we  foresaw, 
that  our  expedition  to  the  Peak  would  be  very 
precipitate,  we  consoled  ourselves  easily  with  the 
idea  of  not  exposing  instruments,  which  were  to 
serve  us  in  "countries  less  known  by  Europeans. 
The  road  by  which  we  ascended  to  Laguna  is  on . 
the  right  of  a  torrent,  or  harancoj^  which  in  the 

*  Tliis  estimation  ifr  but  an  approximatioiL    See  the  note 
at  the  end  of  the  third  chapter* 
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rainy  iseason  forms  fine'  cascades ;  it  is  narrow 
and  tortuous.    I  have  been  assured  since  my  re* 
turn^  that  Mr.  de  Perlasca  has  laid  out  a  new 
road^  which  will  admit  carriages.  Near  the  town 
we  met  some  white  camels^  which  seemed  to  be 
very  slightly  laden.    The  chief  employment  of 
these  animals  is  to  transport  merchandise  from 
the  customhouse  to  the  warehouses  of  the  mev^ 
ehants.  They  are  generally  laden  with  two  chests    \A 
of  Havanna  sugar^  which  together  weigh  900 
pounds ;  but  this  load  maybe  augmented  to  thir^ 
teen  hundred  weight,  or  52  arrobas  of  Castile* 
Camels  are  not  plenty  at  Teneriffe ;  while  they 
exist  by  thoui^nds  in  the  two  isles  of  Lanzerota 
and  Fortaventura ;  the  climate  and  vegetation 
of  these  islands,  placed  nearer  Africa,  are  more 
analogous  to  those  of  that  continent.    It  is  very 
extraordinary,  that  this  useful  animal,  which 
breeds  in  South  America,  should  be  almost  bar* 
ren  at  Teneriffe.    In  the  fertile  district  of  Adexe 
only,  where  the  plantations  of  the  sugar  cane  are 
most  considerable*,  camels  have  sometimes  been 
Jcnown  to  breed.    These  beasts  of  burden,  as 
well  as  horses,  were  brought  into  the  Canary 
islands  in  the  fifteenth  century  by  the  Norman 
conquerors.    The  Guanches  were  unacquainted 
with  them ;  and  this  feet  «eems  to  be  very  well 
accounted  fqr  ^by  the  diflSculty  of  transpoiting 

♦  They  do  not  at  present  produce  yearly  above  300  quia* 
tak  of  moist  sqgar. 
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Ml  animal  of  such  bnlk  in  frail  canoes^  inthont 
Mcnrring  to  the  necessity  of  considering  the 
Gnanches  as  a  remnant  of  the  people  of  the  Au 
lantis,  or  a  different  race  from  that  of  the  west, 
em  AMcans. 

The  hill,  on  which  the  town  of  San  Christobal 
de  la  Laguna  is  built,  belongs  to  the  system  of 
basaltic  mountains,  which,  independent  of  the 
lystem  of  less  ancient  volcanic  rocks,  form  a 
broad  girdle  around  the  peaU  of  Teneriffe.  The 
basalt  on  which  we  walked  was  of  a  darkish 
brown,  compact^  half  decomposed,  and  exhaled, 
when  breathed  on,  a  clayey  smell.  We  disco- 
vered hornblende,  olivine  *,  and  V*^nslucid  py^ 
roxenes  f*  with  a  perfectly  lamellar  fracture,  of 
a  tender  olive  green,  and  often  crystallised  in 
prisms  of  six  planes.  The  first  of  these  substan-* 
ces  is  extremely  rare  at  Teneriffe ;  and  I  never 
found  it  in  the  lavas  of  Vesuvius ;  those  of  Etna 
alone  contiun  it  in  abundance.  Notwithstand^ 
ing  the  great  number  of  blocks,  which  we  stop* 
ped  to  break,  to  the  great  regret  of  our  guides, 
we  could  discover  neither  nepheline,  nor  leucite|, 
nor  feldspath.  This,  which  is  so  common  in  the 
basaltic  lavas  of  the  island  of  Ischia,  does  not 
begin  to  appear  at  Teneriffe,  till  we  approach  tb^ 
volcano*    The  rock  of  Laguna  is  not  columnaTt 

*  Peridot  granuliforme.     Hauy. 
t  Aagit.    Werner. 
}  Amphigine.    Hau^, 
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btit  divided  into  ledges  of  small  thickness^  afad 
inclined  to  the  east  under  an  angle  of  30  or  40 
degrees.  It  has  no  vfhere  the  appearance  of  a 
current  of  lava  flowing  from  the  sides  of  the 
peak.  If  the  present  volcano  has  given  birth  to 
th^se  basalts^  we  must  suppose^  that^  like  the 
substances  which  compose  the  Sonuna,  at  thd 
back  of  Vesuvius,  they  are  the  effect  of  a  sub* 
marine  eflfusion,  in  which  the  liquid  mass  has 
formed  real  strata.  A  few  bushy  euphorbiums, 
the  cacaUa  kleinia/and  Indian  figs  (cactus), 
which  are  become  wild  in  the  Canary  islands^  as 
.  well  as  in  the  south  of  Europe  and  the  whole 
continent  of  Africa^  we  the  only  plants  we  sie 
on  these  arid  rocks.  The  feet  of  our  mules  wei*e 
slipping  every  moment  on  beds  of  stone,  which 
were  very  steep.  We  nevertheless  recognized 
the  remains  of  an  ancient  pavement.  In  these 
colonies  we  discover  at  every  step  soi&e  traces 
of  that  activity,  which  the  Spanish  nation  di»« 
played  in  the  16th  century. 

As  we  approached  Laguna,  we  felt  the  tem^f 
perature  oi  the  atmosphere  gradually  decrea^e^ 
This  sensation  is  so  much  the  more  agreeable,  as 
the  air  of  Santa  Cruz  is  veiy  suffocating.  As  our 
organs  are  more  affected  by  disagreeable  impres-f^ 
sions,  the  change  of  temperature  becomes  stiU 
more  sensible  when  we  return  from  Laguilia  to 
the  port :  we  seem  then  to  be  drawing  near  the- 
mouth  of  a  furnace.  The  same  impression  is  felt. 
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when,  on  the  coast  of  Caraccas,  we  descend  fronK 
the  mountain  of  AvUa  to  the  port  of  La  Guayra. 
According  to  the  law  of  the  decrement  of  heat, 
three  hundred  toises  in  height  produce  in  thia 
Jatitttde  only  three  or  four  degrees  diffisrence  in 
temperature*  The  heat  which  overpowers  the 
traveller  oh  his  entrance  into  Santa  Cruz,  or  La 
Guayra,  ought  consequently  to  be  attributed  to 
the  reverberation  from  the  rocks,  against  whidi 
these  towns  are  built. 

The  perpetual  coolness^  which  is  found  at  La- 
gun%  is  the  reason  why  in  the  Canaries  itis  con-^ 
sidered  as  a  delightful  abode.  Situate  in  a  small 
plain,  surrounded  by  gardens,  protected  by  a  hill 
Which  is  crowned  by  a  wood  of  laurels,  myrde^ 
and  arbutus,  the  capital  of  Teneriffe  is  very 
beautifully  placed.  We  shotild  be  mistaken,  ii^ 
according  to  the  account  of  some  travellers,  we 
believed  it  seated  on  the  border  of  a  lake.  The 
rain  sometimes  forms  a  sheet  of  water  of  some 
«3ctent ;  and  the  geologist,  who  beholds  in  every 
thing  the  past  rather  than  the  present  state  of  na^ 
ture,  can  have  no  doubt,  but  that  the  whole  plain: 
is  a  great  basin  dried  up.  Laguna,  fistUen  from  it's 
Opulence,  since  the  lateral  eruptions  of  the  volca-^ 
iio  have  destroyed  the  port  of  Garaohico,  and  San-^ 
ta  Cruz  has  become  the  centre  of  the  commerce 
of  this  island,  contains  only  9000  inhabitants^ 
of  whom  nearly  400  are  monks^  divided  among 
six  convents.     Some  travellers  have 
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tbat  half  the  population  wore  the  eccWaAitf 
dress.  The  town  is  surrounded  with  a  great 
number  of  windmills^  which  indicate  the  culti- 
vation of  wheat  in  these  high  countries.  I-  shall 
observe  on  this  occasion^  that  different  kinds  of 
grain  were  known  to  the  Guanches.  They  called 
wheat  at  Teneriffe  tanoy  at  Lanzerota  triffu; 
barley^  in  the  grand  Canary^  bore  the  name  of 
wraiMtanoque^  and  at  Lanzerota  that  of  tamosen. 
The  flower  of  roasted  barley  (gqfio)  and  goat's 
milk  constituted  the  principal  food  of  this  nation^ 
on  the  origin  of  which  so  many  systematic  &ble9 
have  been  bidlt  These  aliments  are  sufficient 
proo&3  that  the  race  of  the  GuanChes  belonged 
to  the  nations  of  the  old  continent,  perhaps  to 
those  of  Caucasus,  and  not  like  the  rest  of  the 
Atlatitides*^  to  the  inhabitants  of  theNew World; 
these,  before  the  arrival  of  the  Europeans,  weref 
imacquainted  with  com,  and  milk,  and  cheese. 

A  great  number  of  chapek^  which  the  Spani^* 
ards  call  ermitas,  encircle  the  town  of  Laguna. 
Shaded  by  trees  of  perpetual  verdure,  and  placed 
on  small  eminences,  these  chapels  add  to  the 
picturesque  effect  of  the  landscape.  The  interior 

*  Withoat  eDtering  beie  into  any  diBCiMsion  reapectiiig  the 
existeace  of  the  Atlantis,  I  shall  cite  the  opinion  of  Diodorus 
Sicnlns,  according  to  whom  the  Atlantides  were  ignorant  of 
the  use  of  corn,  because  they  were  separated  from  the  rest  of 
mankind  before  these  gramina  were  cultivated.  Diod.  Siad. 
f,  iii|  p«  189,  WesseL 
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iide  of  the  town  is  not  eqnal  to  it's  external  ap^ 
pearance.  The  houses  are  solidly  built^  but  very^ 
antique^  and  the  streets  seem  deserted.  A  bo^ 
tanist  ought  not  to  complain  of  the  antiquity  of 
the  edifices.  The  roofs  and  walls  are  covered 
with  Canary  house-leek,  and  those  elegant  tri* 
chomanes,  mentioned  by  every  traveller.  Tbesa 
plants  are  nourished  by  the  frequeM  fogs. 

Mr.  Anderson,  the  naturalist  in  the  third  voy- 
age of  Captain  Cook,  advises  the  European  phy-> 
sicians  to  send  their  sick  to  Teneriffe,  undoubt- 
edly not  from  those  motives,  which  induce  some 
practitioners  to  prefer  the  mineral  waters  that  are 
at  the  greatest  distance,  but  on  account  of  the 
mildness  of  the  temperature  and  equal  climate  of 
the  Canaries.  The  gi^nd  on  these  islands  rises 
in  an  amphitheatre,  and  presents  simultaneous* 
ly,  as  in  Peru  and  Mexico,  the  temperature  of 
every  cliinate,  from  the  heats  of  Africa  to  the 
cold  of  the  higher  Alps.  Santa  Cruz,  the  port 
of  Orotava,  the  town  of  the  same  name,  and  that 
of  Laguna,  are  four  places^  the  mean  tempera- 
tures of  which  form  a  descending  series.  In  the 
south  of  Europe,  the  change  of  the  seasons  is 
still  too  perceptible,  to  offer  the  same  advan- 
tages. Teneriffe  on  the  contrary,  situate  as  it 
Were  on  the  threshold  of  the  tropics,  though  but. 
a  few  days'  sail  from  Spain,  shares  in  the  beau--' 
ties,  which  nature  has  lavished  on  the  equinoc- 
tial regions.    Vegetation  here  displays  some  of 
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h  s  fairest  and  most  majestic  forms  in  the  banana 
and  the  palm-tree.  He  who  is  awake  to  the 
charms  of  .nature  finds  in  this  delicious  island  re- 
medies  still  more  potent  than  the  climate.  No 
abode  appeared  to  me  more  fitted  to  dissipate 
melancholy,  and  restore  peace  to  the  perturbed 
mind,  than  that  of  Tenerifie^  or  Madeira.  These 
advantages  are  the  effect  not  of  the  beauty  of 
the  site  and  the  purity  of  the  air  alone ;  the  mo^ 
ral  feeling  is  no  longer  harrowed  up  by  the  View 
of  slavery,  the  appearance  of  which  is  so  revolts 
ing  in  the  West  Indies,  and  in  every  other  placed 
whither  European  planters  have  conveyed  what 
they  call  their  civilization,  and  their  industry. 

In  winter  the  climate  of  Laguna  is  extremely 
foggy,  and  the  inhabitants  often  complain  of  the 
cold*  A  fall  of  snow  however  has  never  been 
seen,  which  may  seem  to  indicate,  that  the  mean 
temperature  of  this  town  must  be  above  18'7' 
(15*  R.),  that  is  to  say,  exceeding  that  of  Naples. 
I  do  not  lay  this  down  as  a  rigorous  conclusion ; 
for  in  winter,  the  refrigeration  of  the  clouds  does 
not  depend  so  much  on  the  mean  temperature 
of  the  whole  year,  as  on  the  instantaneous  dimi- 
nution of  heat,  to  which  a  district  is  exposed  by 
it's  local  situation.  The  mean  temperature  of 
the  capital  of  Mexico,  for  instance,  is  only  16*8* 
(13*o**  R.),  nevertheless,  in  the  space  of  a  hundred 
years,  snow  has  fallen  only  once,  while  in  the 
south  of  Europe,   and  in  Africa^  it  snows  in 
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places  where  the  mean  temperature  b  above  19 
degrees. 

The  vicinity  of  the  sea  renders  the  climate  of 
Laguna  more  temperate  in  winter,  than  it  would 
otherwise  be  on  account  of  it's  elevation  above 
the  level  of  the  ocean.   I  was  even  astonished  to 
learn,  that  Mr.  Broussonet  had  planted  in  the 
midst  of  this  town,  in  the  garden  of  the  Marquis 
de  Nava,  the  bread-fruit  tree  (artocarpus  incisa), 
mnd  cinnamon  tree  (laurus  cinnamomum).  Hies^ 
valuable  productions  of  the  South  Sea  and  the 
East  Imfies  are  naturalized  there  as  well  as  at 
Orotava.    Does  not  this  attempt  prove,  that  the 
bread-fruit  might  flourish  in  Calabria,  Sicily,  and 
Grenada  ?    The  culture  of  the  coflfee  tree  has 
not  equally  succeeded  at  Laguna,  though  it*$ 
fruit  ripens  at  Teguesta,  as  well  as  between  the 
port  of  Orotava  and  the  village  of  St.  Juan  de  la 
Rambla.  It  is  probable,  that  some  local  circum* 
stances,  perhaps  thk  nature  of  the  soil,  and  the 
winds  that  prevail  in  the  flowering  season,  are 
the  cause  of  this  phenomenon.   In  other  regions, 
in  the  neighbourhood  of  Naples  for  instance, 
the  coffee-tree  produces  abundantly,  though  the 
mean  temperature  scarcely  rises  above  18  cen- 
tigrade degrees. 

No  person  has  ascertained,  in  the  island  of 
Teneriffe,  the  lowest  height  at  which  snow  fiills 
every  year.  This  fact,  easy  of  execution  by  ba- 
rometrical measurements,  hajs  hitherto  been  ge- 
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Herally  neglected  under  erery  zone ;  it  is  neyer^ 
theless  highly  intei^estlDg  both  to  agriculture  in 
the  colonies  and  meteorology^  and  fiill  as  im- 
portant as  the  measure  of  the  limit  of  the  per- 
petual snows.  My  observations  furnished  me 
with  the  data^  which  I  shall  record  in  the  foU 
lowing  table. 


Noftbcn 
Uilaidc. 


■Lowcit  heicht 
at  which  toe 
snow  falU. 


lafciior  limit 

f.'f  the  perpe- 

toal  sB«ir«« 


Difcrutce  of  the 

tiro  preceding 

colamiu. 


Mean 
Temperature* 


Cent. 


270 


Rean. 


21 -0* 


24*5 
17 


19*6 


13-6 


Tbis  table  presents  only  the  ordinary  state  of 
nature,  that  is  to  say,  the  phenomena  as  they 
are  annually  observed.  Exceptions  founded  oa 
particular  local  circumstances,  exist.  Thus  it 
sometimes  snows,  though  seldom,  at  Naples,  at^ 
Lisbon,  and  even  at  Malaga,  consequently  as 
low  as  the  37th  degree  of  latitude :  and,  as  we 
have  just  observed,  snow  has  been  seen  to  fisJl  at 
Mexico,  the  elevaition  of  which  is  1173  toises 
above  the  level  of  the  Ocean.  This  phenomenon, 
which  had  not  been  seen  for  several  centuries, 
took  place  on  the  day  that  the  Jesuits'  were  ex- 
pelled,  and  was  attributed  by  the  people  to  this 
act  of  severity.  A  more  striking  exception  was 
found Jn  the  cUmate  of  Valladolid,  the  capital  of 
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the  province  of  Mecboacan.  According '  to  my 
measures,  this  height  of  the  town,  situate  in 
19''  42!  of  latitude,  is  only  a  thousand  tmses : 
and  yet,  a  few  years  before  our  arrival  in  New 
SpaiU)  the  streets  were  covered  with  snow  for 
some  hours. 

Snow  has  been  seen  to  fall  also  at  Teneriffe^ 
in  a  place  l}ang  above  Esperanza  de  la  Laguna^ 
very  near  the  town  of  this  name,  in  the  gardens 
of  which  the  artocarpus  flourishes.  Thik  extra- 
ordinary fact  was  confirmed  to  Mr.  Broussonet 
by  Very  aged  persons.  The  erica  arborea,  the 
myrica  faya,  and  the  arbutus  callicarpa  *,  did 
not  suffer  from  this  snow ;  but  it  destroyed  all 
the  swine  in  the  open  air.  This  observation  is 
interesting  to  vegetable  physiology.  In  hoi 
countries,  the  plants  are  so  vigorous^  that  cold 
is  less  injurious  to  them,  provided  it  be  of  short 
dliration.  I  have  seen  the  banana  cultivated  in 
the  island  of  Cuba^  in  places  where  the  thermo- 
meter descends  to  seven  centesimal  degrees,  and 
sometimes  very  near  the  freezing  pointt.  In  Italy 
and  Spain  the  orange  and  date  trees  do  not  perish, 
though  the  cold  during  the  night  is  two  degrees 
below  the  freezing  point:  In  general  it  is  re- 
marked by  cultivators,  that  the  trees  which  grow 
in  a  fertile  soil  are  less  delicate,  and  consequent- 

*  Tliis  fine  arbutus,  imported  by  Mr.  Broussonet,  is  very 
different  from  the  arbutus  laurifolia,  with  which  it  has  beea 
confoDuded,  and  which  belongs  to  North  America. 
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ly  less  affected  by  great  changes  in  the  tempera* 
ture,  than  those  which  grow  in  land  that  affords 
but  little  nutriment* . 

In  order  to  pass  from  the  town  of  Laguna  to 
the  port  of  Orotava  and  the  western  coast  of 
Teneriffe,  we  cross  at  first  a  hilly  region  covered 
with  black  and  argillaceous  earthy  in  which  are 
found  some  small  crystals  of  pyroxene.  The 
waters  most  probably  detach  these  crystals  from 
the  neighbouring  rocks,  as  at  Fraseati  near 
Rome.  Unhappily,  strata  of  ferruginous  earth 
conceal  the  soil  from  the  researches  of  the  geo^ 
logist.  It  is  only  in  some  ravines,  that  we  find 
columnar  basalts,  somewhat  curved,  and  above 
them  very  recent  brecciae,  resembling  volcanic 
tufa.  These  breccise  contain  fragments  of  the 
same  basalts  which  they  cover;  and  it  is  as- 
serted, that  marine  petii&ctions  are  observed 
in  them.  The  same  phenomenon  occurs  in  the 
Vicentin,  near  Montechio  Maggiore, 

The  valley  of  Tacoi'onte  is  the  entrance  into 
this  charming  country,  of  wlaich  travellers  of 
eveiy  nation  have  spoken  with  rapturous  enthu- 

*  The  mulberries,  caltivated  in  the  meag^re  and  sandy  soils 
of  countries  bordering  on  the  Baltic  Sea^  are  examples  of 
this  feebleness  of  organization.  The  late  fVosts  do  more  in- 
jury to  them,  than  to  the  imilberries  of  Piedmont  In  Italy 
a  cold  of  5^  below  the  freezing  point  does  not  destroy  robust 
orange  trees.  According  to  Mr.  Galesio,  these  trees,  less 
tender  than  the  lemon  and  bergamot  orange  trees,  freeze  only 
at  ten  centesimal  degrees  below  the  freezing  point. 
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^asm.  Under  the  torrid  zone  I  fomid  sites, 
where  natui'e  is  more  majestic,  and  richer  in  the 
display  of  organic  forms ;  but  afterx  having  tra- 
versed the  banks  of  the  Oroonoko,  the  Cordille- 
ras of  Pern,  and  the  most  beautiful  vallies  of 
Mexico,  I  o\^n,  that  I  have  never  beheld  a  pros- 
pect more  varied,  more  attractive,  more  harmo- 
nious in  the  distribution  of  the  masses  of  verdure 
and  of  rocks.  ^ 

The  seacoast  is  lined  with  date  and  cocoa  trees. 
Groups  of  musa,  as  the  country  rises,  form  a 
pleasing  conti'ast  with  the  dragon-tree,  the  trunks 
of  which  have  been  justly  coinpared  to  the  tor- 
tuous form  of  the  serpent.  The  declivities  are 
covered  with  vines,  which  throw  their  branches 
over  towering  poles*  Orange  trees  loaded  with 
flowers,  myrtles,  and  cypress  trees  entwine  the 
chapels  reared  to  devotion  on  the  isolated  hills. 
The  divisions  of  property  are  marked  by  hedges 
formed  qf  the  agave  and  the  cactus.  An  innu- 
merable quantity  of  cryptogamous  plants,  among 
which  ferns  are  the  most  predominant,  cover  - 
the  walls,  moistened  by  small  springs  of  limpid 
water.  In  winter,  when  the  volcano  is  buried 
under  ice  and  snow,  this  district  enjoys  pei-petu- 
al  spring.  In  summer,  as  the  day  declines,  the 
breezes  from  the  sea  come  loaded  with  delicious 
coolness.  The  population  of  this  coast  is  very 
considerable ;  and  it  appears  to  be  still  greater 
than  it  is,  because  the  houses  and  gardens  are 
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more  distant  from  each  other^  which  adds  to  the 
picturesque  beauty  oi  the  situatiop.  .  Unhappily 
the  real  welfare  of  the  inhabitants  do^s  not  eor* 
respond  with  the  exertions  of  their  iqidustry^  or  >^ 
with  the  advantages  which  nature  has  lavished 
on  this  spot.  The  farmers  are  not  proprietors ; 
the  fruits  of  their  labour  belong  to  the  nobles^ 
and  those  feudal  institutions,  which,  for  so  long 
a  tiMe,  spread  misery  throughout  Europe^  still, 
weigh  heavily  on  the  happiness  of  the  people  of 
the  Canary  islands. 

From  Tegueste  and  Tacoronte  to  the  village  of 
St.  Juan  de  la  Rambia,  which  is  celebrated  for 
it's  excellent  malmsey,  the  rising  hills  are  culti^ 
vated  like  a  garden.  I  might  compare  them  to 
the  environs  of  Capua  and  Valentla,  if  the  west- 
ern part  of  Teneriffe  was  not  infinitely  more 
beautiful  on  account  of  the  proximity  of  the 
peak,  which  presents  on  every  side  a  varied  land^ 
scape.  The  view  of  this  mountain  is  interesting 
not  merely  from  it's  gigantic  mass ;  it  fills  the 
mind,  by  carrying  it  back  to  the  mysterious 
source  of  it's  volcanic  agency.  For  thousands 
of  years,  no  flames  or  light  have  been  perceived 
on  the  summit  of  the  Piton,  nevertheless  enor- 
mous lateral  eruptions,  the  last  of  which  took 
place  in  1 798,  are  proofs  of  tlje  activity  of  a  fire 
still  far  from  being  extinguished.  There  is  also 
something,  that  leaves  a  melancholy  impression 
on  the  mind  on  seeing  a  crater  in  the  centre  of 
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a  fertile  and  well  cultivated  country.  The  his- 
tory of  the  globe  instructs  us^  that  volcanoes  de* 
stroy  what  they  have  been  U  long  series  of  age$ 
in  creating.  Islands,  which  the  action  of  sub- 
marine fires  has  raised  above  the  waters,  are 
decked  by  degrees  in  rich  and  smiling  verdure ; 
but  these  new  abodes  are  often  laid  waste  by  the 
renewed  action  o(  the  same  power,  wliich  paused 
them,  to  emerge  from  the  bottom  of  the  ocean* 
Perhaps  those  islets,  which  are  now  but  heaps  of 
scoriae  and  volcanic  ashes,  were  once  as  fertile 
as  the  hills  of  Tacoronte  and  SauzaL  Happy 
the  country,  where  man  has  no  distrust  of  the 
soil  on  which  he  lives  ] 

Pursuing  our  course  to  the  port  of  Orotava, 
we  passed  the  smiling  hamlets  of  Matanza  and 
Vittoria.  These  names  are  mingled  together  in 
all  the  Spanish  colonies,  and  form  a  disagreeable 
contrast  with  the  feelings  of  peace  and  tranquil- 
lity, which  those  countries  inspire.  Matanza 
signifies  butchery,  or  carnage ;  and  the  word 
alone  recalls  the  price,  at  which  victory  has 
been  purchased.  In  the  New  World,  it  gene- 
rally indicates  the  defeat  of  the  natives ;  at  Te^ 
neriffe,  the  village  of  Matanza  was  built  in  a 
place  ♦  where  the  Spaniards  were  conquered  by 
those  same  Guanqhes,  who  spon  after  were  sold 
as  slaves  in  the  markets  of  Europe. 

Before  we  reached  Orotava,  we  visited  a  bp-? 

f  The  apcieat  4>c9ntejo. 
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tanic  garden  at  a  small  distance  from  the  port. 
We  there  found  Mr.  Le  Gros,  the  French  vice- 
consul,  who  had  often  scaled  the  summit  of  the 
peak,  and  who  served  us  as  an  excellent  guide. 
He  was  accompanying  Captain  Baudin  in  a  voy- 
age to  the  West  Indies,  which  has  largely  con- 
tributed to  enrich  the  garden  of  plants  at  Paris. 
A  dreadful  tempest,  of  which  Mr.  Le  Dm  has 
^ven^an  account  in  the  narrative  of  his  voyage 
to  Porto  Rico,  forced  the  vessel  to  put  into  Te- 
neriffe;  where  Mr.  Le  Gros  was  led  by  the 
beauty  of  the  spot  to  settle.  It  was  he  who 
gave  the  learned  of  Europe  the  first  accurate 
ideas  of  the  great  lateral  eruptions  of  the  peak^ 
which  has  been  very  improperly  called  the  exr 
plosion  of  the  volcaQO  of  Chahorra*. 

The  establishment  of  a  botanical  garden  at 
TenerifFe  is  a  very  happy  idea,  on  account  of  the 

double  influence,  which  it  may  have  on  the  pro- 

* 

gress  of  botany,  and  on  the  introduction  of  use- 
ful plants  into  Europe.  For  the  first  idea  we 
have  of  it  we  are  indebted  to  the  Marquis  de 
Nava-f-,  whose  name  deserves  to  be  recorded 
with  that  of  Mr.  Poivre,  and  who,  habitually  en- 
gaged in  doing  good,  has  made  a  noble  use  of  his 
fortune.  He  undertook,  at  an  enormous  ex- 
pense, to  level  the  hill  of  Durasno,  which  now 
rises  as  an  amphitheatre,  and  which  was  beguQ 

*  The  8th  of  Jone,  1708. 
t  Marquis  de  Villanneva  del  Pradoi 
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to  be  planted  in  1795.  The  marquis  thonght, 
that  the  Canary  islands^  from  the  mildness  of 
their  climate  and  geographical  position^  afforded 
.  the  most  suitable  place  for  naturalising  the  pro- 
ductions of  the  two  Indies^  and  serving  as  a  re* 
pository  to  habituate  the  plants  gradually  to  the 
colder  temperature  of  the  south  of  Europe.  In 
&ct,  the  plants  of  Asia,  Africa,  and  South  Ame* 
rica,  may  easily  be  brought  to  Orotava ;  and  in 
order  to  introduce  the  bark-tree*  into  Sicily, 
Portugal,  or  Grenada,  it  should  be  first  planted 
at  Durasno,  or  at  Laguna,  and  the  shoots  of  this 
tree  may  afterwards  be  transported  into  Europe 
from  the  Canaries.  In  happier  times,  when  ma- 
ritime wars  shall  no  longer  interrupt  communi- 
cation, the  garden  of  Teneriffe  may  become  ex- 
tremely useful  with  respect  to  the  great  number 
of  plants,  which  are  sent  from  the  Indies  to  Eu- 
rope ;  for  ere  they  reach  our  coasts,  they  often 
perish,  on  account  of  the  length  of  the  passage, 
during  which  they  inhale  an  air  impregnated  with 
salt  waten    These  plants  would  meet  at  Orotaya 

*  I  speak  of  the  species  of  bark-tree  (c'mcbona),  which  at 
Peru,  and  in  the  kingdom  of  New  Grenada,  flourish  on  the 
back  of  the  Cordilleras,  at  the  height  of  between  1000  and 
1500  toises,  in  places  where  the  thermometer  is  between  nine 
and  ten  degrees  during  the  daj,  and  from  three  to  four  during 
the  night.  The  oranged  bark-tree  (cinchona  lancifolia)  is 
much  less  tender  than  the  red  bark*tree  (c.  oblongi folia).  See 
the  Memoir  on  the  Forests  of  the  bark-tree,  which  I  published 
in  ISO?,  in  the  Magmn  dor  Nutt^hmdti  B.  i,  p,  118. 
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with  the  care  and  cKmate  necessary  to  their  pre- 
serv^tioa.  The  keeping  of  the  botanic  garden 
having  become  every  year  more  expensive^  the 
Marquis  de  Nava  has  ceded  it  to  the  goyem- 
ment.  We  found  in  it  a  well-informed  gardener^ 
who  had  been  brought  up  under  Mr.  Aiton,  di- 
rector of  the  royal  garden  at  Kew.  The  earth 
is  raised  in  terraces,  and  watered  by  a  natural 
spring.  It  has  a  view  of  the  island  of  Palma, 
which  appears  like  a  castle  in  the  midst  of  the 
ocean.  We  found  this  establishment  but  little 
stocked  with  plants,  vacant  places  of  genera 
were  filled  up  with  tickets,  the  names  of  which 
seemed  to  have  been  taken  by  chance,  as  they 
'  were  found  in  the  systema  vegetabilium  of  Lin- 
nseus.  This  distribution  of  plants, .  after  the 
classes  of  the  sexual  system,  which  is  unhappily 
the  case  in  several  gardens  in  Europe,  is  very 
hostile  to  their  cultivation.  At  Durasno,  the 
protei,  the  psidium,  thejambos,  the  chirimoya 
of  Peru  ^,  sensitive  plants,  and  heliconias,  flou- 
rish in  the  open  air.  We  gathered  the  ripened 
seeds  of  several  beautiful  species  of  glycine  from 
New  Holland,  which  the  governor  of  Cumana, 
Mr.  Emparan,  successfully  cultivated,  and  which 
since  grow  wild  on  the  coasts  of  South  America. 
We  arrived  very  late  at  the  port  of  Orotavaf^ 

*  Annona  cherimolia.     Lamarck. 

t  Poerto  de  la  Criia.    The  only  fine  port  of  the  Canary 
islands  is  that  of  St  Sebaatien,  in  the  isle  of  Gomera. 
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if  we  may  give  the  name  of  port  to  a  road,  in 
which  the  vessels  kre  obliged  to  put  to  sea  when- 
ever the  winds  blow  violently  ffom  the  north- 
west. It  is  impossible  to  speak  of  Orotava, 
without  recalling  to  the  remembrance  of  the 
scientific  world  the  name  of  Mr.  Cologan,  whose 
house  at  all  times  was  open  to  travellers  of  every 
nation.  Several  members  of  this  respectable 
family  have  been  educated  at  London  and  at 
P^ris.  Don  Bernardo  Cologan  unites  the  most 
ardent  zeal  for  the  good  of  his  country  to  various 
parts  of  solid  instruction.  We  are  agreeably 
surprised  to  find,  in  a  group  of  islands  near  the 
coasts  of  Africa,  that  urbanity,  that  taste  for 
knowledge,  that  love  of  the  arts,  which  is 
thought  to  belong  exclusively  to  a  small  part  of 
Europe, 

We  could  have  wished  to  have  sojourned  for 
some  time  in  Mr.  Cologan's  house,  and  visited 
with  him  the  charming  scenery  of  St.  Juan  de  la 
Rambla  and  of  Rialexo  de  Abaxo*.  But  on  a 
voyage  such  as  that  we  had  undertaken,  the  pre- 
sent is  but  little  enjoyed.  Continually  haunted 
by  the  fear  of  not  executing  the  designs  of  the 
morrow,  we  live  in  perpetual  uneasiness.  Per^ 
sons  who  are  passionately  fond  of  nature  and 
the  arts,  feel  the  same  sensations,  when  they 
travel  through  Switzerland  and  Italy.    Enabled 

*  The  last  of  these  two  villages  is  placed  at  the  foot  of  the 
lofty  mountain  of  T)'gayga. 
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to  see  but  a  small  portion  of  the  objects  which 
allure  them^  tbey  are  disturbed  in  their  enjoy* 
ments  by  the  restraints  they  impose  on  them^ 
selves  at  every  step* 

On  the  morning  of  the  21  ^t  of  June^  we  were 
already  on  the  road  for  the  summit  of  the  vol* 
eano.  Mr,  Le  Gros,  whose  attentions  were  un- 
wearied^ Mr.  Lalande,  secretary  of  the  French 
Consulate  at  Santa  Cruz,  and  the  English  gar^ 
dener  at  Durasno^  shared  in  the  fatigues  of  this 
excursion.  The  day  was  not  very  fine,  and  the 
summit  of  the  peak,  which  is  generally  visible 
at  Orotava  from  sunrise  till  ten  o'clock,  was  co- 
vered with  thick  clouds.  There  is  only  one  path 
to  the  volcano^  by  the  FiUa  de  OrotavUj  the  Plain 
of  Spartiuniy  and  the  Malpais ;  it  is  this  which 
was  taken  by  father  Feuill6e,  Borda,  La  Billar- 
diere,  Barrow,  and  all  late  travellers,  who  have 
made  but  a  short  stay  at  Teneriife.  In  an  ex- 
cursion  to  the  peak,  as  well  as  in  those  which 
are  commonly  made  in  the  valley  of  Chamouni 
and  to  the  top  of  Etna,  where  we  are  forced  to 
follow  the  guide,  we  see  almost  nothing  but  what 
has  been  already  seen  and  described  by  former 
travellers. 

We  were  agreeably  surprised  by  the  contrast 
between  the  vegetation  of  this  part  of  TenerifFe, 
and  that  of  the  environs  of  Santa  Cruz.  Under 
the  influence  of  a  cool  and  humid  climate,  the 
ground  was  Covered  with  beautiful  verdure; 
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while  on  the  road  from  Santa  Cniv  to  LagunA 
the  plants  exhibited  nothing  but  pods  emptied 
of  their  seeds.  Near  the  port  of  Santa  Cruz^  the 
strength  of  the  vegetation  is  an  obstacle  to  geo- 
logical researches.  We  went  on  foot  over  two 
small  hills,  which  rise  in  the  form  of  bells.  Ob* 
servations  made  at  Vesuvius,  and  in  Auvergne, 
lead  us  to  think,  that  these  paps  owe  their  ori- 
gin to  lateral  eruptions  of  the  great  volcano. 
The  hill  called  Montannita  de  la  Villa  seems  in- 
deed to  have  already  emitted  lavas ;  and  accord^ 
ing  to  the  tradition  of  the  Guanches  this  erup- 
tion took  place  in  1430.  Colonel  Franqui  as* 
sured  Borda,  that  the  place  is  still  to  be  seen 
whence  the  melted  matter  issued ;  and  that  the 
ashes,  which  covered  the  ground  adjacent,  were 
not  yet  productive*.  Wherever  the  rock  ap- 
pears, we  discovered  basaltic  amygdaloid  -f-  co^ 

*  This  fact  is  taken  from  a  manuscript  now  at  Faris^  at  tho 
dep6t  of  the  CharU  of  the  Afarine.  It  bears  the  title  of  Ri- 
wm6  de$  Operations  de  ia  Campagne  de  la  Boussoie  (in  1776) 
pour  determiner  iH  Positions  gcographiques  des  Cotes  d^Espagne 
4*  de  Portugal  sur  FOcean,  dtme  Partie  des  Cotes  occidentales 
derJfiiqmt^'  Sf  des  lies  Canaries^  par  le  Chevalier  de  Bardo* 
This  is  the  manuscript  of  M^hich  Mr.  Fleuriea  speaks  in  th« 
notes,  which  he  has  added  to  the  Voyage  of  Marchand,  voL 
ii,  p.  11,  and  which  M.  de  Borda  had  communicated  to  m^ 
previous  to  my  departure.  As  I  have  extracted  some  impor- 
tant observations  from  it,  which  have  never  been  published, 
I  shaQ  cite  it  in  this  work  under  the  title  of  Manuscript  dm 

DepiU 

\  Basaltartiger  mandelsteiu,    Werner. 
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vered  with  hardened  clay  ^;  which  contains  rcU 
fiUiy  or  fragments  of  pumice  stone*  This  last 
fonnation  resembles  the  tufas  of  Pausiiippo,  and 
the  strata  of  Puzzokina,  which  I  found  in  the 
valley  of  Quito,  at  the  foot  of  the  volcano  of  Pi- 
chincha.  The  amygdaloid  has  very  long  pores^ 
like  the  superior  strata  of  the  lavas  of  Vesuvius; 
arising  probably  from  the  action  of  an*  elasti<5 
fluid  forcing  it's  way  through  the  matter  in  fu- 
sion* Notwithstanding  these  analogies,  I  must 
here,  repeat,  that  in  all  the  low  region  of  the 
peak  of  Teneriffe,  on  the  side  of  Orotava,  I  have 
met  with  no  flow  of  lavas,  no  current,  the  limitsr 
ef  which  were  strongly  marked.  Torrents  and 
inundations  change  the  surface  of  the  globe,  and 
when  a  great  number  of  currents  of  lava  meet 
and  spread  over  a  plain,  as  I  have  seen  at  Ve- 
suvius, in  the  Atrio  dei  Cavalliy  they  seem  to  ht 
confounded  together,  and  wear  the  appearance 
of  real  strata. 

The  villa  de  Orotava  has  a  pleasant  aspect  at 
a  distance,  from  the  great  abundance  of  waters 
which  run  through  the  principal  streets.  The 
spring  of  Agua mansa,  collected  in  twolai^  fb^ 
servoirs,  turns  several  mills,  and  is  afterward 
discharged  among  the  vineyards  of  the  adjacent 
hills.  The  climate  is  still  more  refreshing  at  the 
villa  than  at  the  port  of  La  Cruz,  from  the  in^ 

^  BinuteiQ-coDglomerat    W. 
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fluence  of  the  breeze,  which  blows  stroiig  after 
ten  in  the  morning.  The  water,  which  has  been 
dissolved  in  the  air  at  a  higher  temperature,  fre- 
quently precipitates  itself,  and  renders  the  cli^ 
mate  very  foggy.  The  villa  is  nearly  160  toises 
(312  metres)  above  the  surface  of  the  ocean, 
consequently  200  toises  less  than  the  ground  on 
which  Laguna  is  built ;  it  is  observed  also,  that 
the  same  kind  of  plants  flower  a  month  later  in 
this  latter  place. 

Orotava,  the  ancient  Taoro  of  the  Guanphes^ 
is  placed  on  a  very  steep  declivity ;  the  streets 
seem  deserted ;  the  houses,  solidly  built,  but  of  a 
gloomy  appearance,  belong  almost  all  to  the  no- 
bility, who  are  accused  of  being  extremely  haugh- 
ty, and  who  give  themselves  the  pompous  title  of 
the  doze  casus  (the  twelve  houses).  We  passed 
along  a  lofty  aqueduct^  lined  with  a  great  num- 
ber of  fine  ferns ;  and  visited  several  gardens, 
in  which  the  fruit  trees  of  the  north  of  £urope 
are  mingled  with  orange  trees,  pomegranate,  and 
date  trees.  We  were  assured,  that  these  last 
were  as  little  productive  here  as  on  the  coasts  of 
Cmmana.  Although  we  were  acquainted,  from 
the  narratives  of  so  many  travellers,  with  the 
dragon-tree  of  the  garden  of  Mr.  Franqui,  we 
were  not  the  less  struck  with  it*s  enormous  mag- 
nitude. We  were  told,  that  the  trunk  of  this 
tree,  which  is  mentioned  in  several  very  ancient 
documents  as  marking  the  boundaries 'Of  a  field,  • 
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was  OS  gigantic  in  the  fifteenth  century,  as  it  i& 
at  the  present  moment.  It's  height  appeared  to . 
us  to  be  about  50  or  60  feet ;  it's  circumference 
near  the  roots  is  45  feeU  We  could  not  measure^ 
higher,  but  Sir  Gieorge  Staunton  found,  that,  10 
feet  from  the  ground,  the  diameter  of  the  trunk 
is  still  12  English  feet  {  which  corresponds  per- 
fectly w^th  the  assertion  of  Borda,  who  found  it's- 
mean  circumference  33  feet  8  inches,  French 
measure.  The  trunk  is  divided  into  a  great  num- 
ber of  branches,  which  rise  in  the  form  of  a  can- 
delabrum, and  are  terminated  by  tufts  of  leaves; 
like  the  yucca  which  adorns  the  valley  of  Mexico. 
It  is  this  division,  which  gives  it  a  very  different 
appearance  from  that  of  the  palm-tree  ^. 

Among  organised  beings,  this  tree  is  undoubt* 
edly,  together  with  the  adansonia  or  baobab  of 
Senegal,  one  of  the  oldest  inhabitants  of  our 
globe.  The  baobabs  are  of  still  greater  dimen-^ 
sions  than  the  dragon-tree  of  Orotava.  There 
are  some,  which  near  the  root  measure  34  feet 
in  diameter,  though  their  total  height  is  only 
from  50  to  60  feet-f".    But  we  should  observe; 

*  I  have  given,  ia  the  •Picturesque  Atlas  which  accompa- 
nies tiiis  narrative,  (PL  58  of  the^  folio  Atlas),  the  figure  of 
the  dragou-tree  of  Franqui,  from  a  sketch  made  in  1776  by 
M*  D*Ozonne,  at  the  time  of  the  expedition  of  Messrs,  de 
Borda  and  Varela. 

t  Adanson  is  sucprised,  that  the  baobabs  have  not  been 
cited  by  other  travellers.  1  find,  in  the  collection  of  Gry- 
DBMiS)  that  AJoysio  Cadamosto  speaks  of  the  great  age  of 
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that  the  adansonia,  like  the  ochroma^  and  all 
the  plants  of  the  family  of  bombax,  grow  much 
more  rapidly*  thaa  the  dracoena,  the  vegeta- 
tion of  which  is  very  slow.  That  in  Mr.  Fran- 
qui's  garden  bears  still  every  year  both  flowers 
and  fruit.  It's  aspect  feelingly  recalls  to  mind 
"  that  eternal  youth -f-  of  nature,**  which  is  an 
inexhaustible  source  of  motion  and  of  life. 
The  dracoena,  which  is  seen  only  in  cultivated 

those  moDstroas  trees,  which  he  saw  in  1504,  and  of  which 
he  sa^^B  very  truly,  "  eminentia  altitudinU  nan  quadrat  magniitu 
dim.*'  Cadara.  Navig.  chap.  42.  At  Senegal,  and  near 
Praya,  in  the' islands  of  Cape  Verd,  Messrs.  Adanson  and 
Staunton  remarked  adansonias,  the  trunks  of  which  were  from 
56  to  00  feet  in  ciiTumference.  Yoy.  an  Senegal,  t.  i,  p.  54. 
The  baobab  84  feet  in  diameter  was  seen  by  Mr.  Golberry, 
in  the  valley'  of  the  two  Gagoaeks.  Fragmens  d'un  Yoy.  en 
Afriqae,  t.  ii,  p.  92. 

*  It  is  the  same  with  the  plane-tree  (platanus  occidentalis) 
which  Mr.  Michaux  measured  at  Marietta,  on  the  banks  of 
tlie  Ohio,  and  which,  at  twenty  feet  from  the  ground,  was 
1'67  feet  in  diameter  (Voy.  k  TOuest  des  Moots  Alleghany, 
1)^04)  p.  93).  The  taxus,  cbesnut,  oak,  plane- tree,  cupressas 
distipha,  bonkbax,  ihimosa,  caesalpiniil,  hymenea,  and  dracoenai 
appear  to  me  to  be  the  plants,  which,  in  different  climates, 
offer  specimens  of  the  most  extraordinary  growth.  An  oak, 
discoyered  together  with  some  Gallic  helmets  in  ld09.  In  the 
turf  pits  of  the  department  of  the  Sonime,  near  Ae  village  of 
Yseux,  seven  leagues  from  Abbeville,  was  about  the  sarn* 
size  as  the  dragon-tree  of  Orotava.  According  to  a  memoir 
by  Mr.  Traullee,  the  trunk  of  this  oak  i^as  14  feet  in  dia- 
meter. 

t  Aristot.  de  JLohgit  Ykse,  cap.  vi,  (ed.  Cas^ub.  p.  442.) 
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8pot8  iA  the  Canary  island^^  at  Madeira^  and  Por- 
to Santo,  offers  a  curious  phenomenon  with  res- 
pect to  the  migration  of  plants.  It  has  never 
been  fpund  in  a  wild  state  on  the  coiitinent  of 
Afnca* :  the  East  Indies  is  it's  real  country.  By 
what  means  has  this  tree  be^n  transplanted  to 
Teneriffe,  where  it  is  no  way  common  ?  does  it's 
(existence  prove,  that,  at  some  very  distant  epocha^ 
the  Guanches  had  connections  With  other  nations 
originally  from  Asia  ? 

On  leaving  Orotava,  A  liarroW  dnd  stony  path- 
way led  lis  across  a  beautiful  forest  of  chesnut 
trees,  el  monfe  de  Castarmos,  to  a  site  which  ifl 
covered  with  brambles^  some  species  of  laurels^ 

*  Mr.  Scbousboct  in  liin  Flor^  of  Morocco  (Danske  Vident" 
kabens^SeUkabs  Skrivter,  B.  v,  p.  4)  does  not  even  mention  it 
among  the  cultivated  plants,  while  he  speaks  of  the  cactud> 
the  agavei  and  the  yucca.  The  fdrm  of  the  dragon-tree  is 
exhibited  in  several  species  of  the  gents  dracoena,  at  the  C^pe 
of  Good  Hope,  in  China,  and  in  New  Zealand ;  but  ill  the 
New  World  it  is  replaced  by  the  form  of  the  yucca;  for  the 
dracoena  borealis  of  Aiton  is  a  convallaria,  of  which  it  has 
ail  the  appearance.  The  astringent  juicti,  known  in  commerce 
by  the  name  of  dragon*s  blood,  is,  accdrding  to  the  inquiries 
we  made  on  the  spot,  the  proda<;e  of  several  American 
plants,  which  do  not  belong  to  the  same  genus,  and  of  which 
some  are  lianncs  i*.  At  JLagdna,  toothpicks  steeped  in  the 
jaice  of  the  dragon-tree  are  made  in  the  ntinneries,  and  are 
much  extolled  as  highly  useful  for  the  preservatba  of  the 
gmus. 

t  A  general  terni  used  for  climbing  plants  in  the  Frenct 
West  India  islands^     Ed. 

l3 
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and  aborescent  heaths.  The  titinks  of  the  lasf 
grow  to  an  extraordinary  size ;  and  the  flowers 
with  which  they  are  loaded  form  an  a^eeable 
contrast,  during  a  great  part  of  the  year,  with 
the  hypericum  canariense,  which  is  very  abun^ 
dant  at  this  height*  We  stopped  to  take  in  our 
provision  of  water  u  nder^a  solitary  fir-tree.  This 
station  is  known  in  the  country  by  the  name 
of  Pino  del  DomajHo  ;  it's  height,  according  to 
the  barometrical  measurement  of  Mr.  de  Borda* 
is  '522  toises ;  and  it  commands  a  magnificent 
prospect  of  the  sea,  and  the  whole  of  the  nor- 
thern part  of  the  island.  Near  Pino  del  Dor- 
najito,  a  little  on  the  right  of  the  pathway,  is  a 
copious  spring  of  water,  into  which  we  plunged 
the  thermometer,  which  fell  to  15'4\  At  a  hun- 
dred toises  distance  from  this  spring  is  another 
equally  limpid»  If  We  admit,  that  these  waters 
indicate  nearly  the  mean  heat  of  the  place  whence 
they  issue,  we  find  the  absolute  elevation  of  the 

• 

•  Manuscrii  du  Dtpo/,  7 me  caliitTf  p.  15.  I  calcakted  tbe 
faeights,  which  I  mention  in  the  text,  according  to  the  for* 
mnla  of  Mr.  Lapkce,  and  the  coefficient  of  Mr.  Ramond. 
In  tbe  mannscripty  we  find  '^  516  toises,  according  to  the 
tables  of  De  Lac.'^  We  must  not  confound  the  Pino  del 
Dorniyito  with  the  station  of  the  Pmo  de  la  Merienda,  cited 
hy  £dcn  and  father  Fenillee;  and  elevated  800  toises  above 
the  level  of  the  ocean.  This  last  station  is  between  the  Cara- 
vela  and  the  Portillo.  See  the  note  on  the  whole  of  these 
measures,  at  the  end  cf  the  Journal  de  Route* 
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Station  520  toises,  supposing^  the  mean  ten>- 
perature  of  the  coast  to  be  21%  and  aSloMdng  one 
degree  for  the  decrement  of  calorie  correspond-^ 
ing  under  this  zone  to  93  toises.  We  should 
not  be  surprised^  if  this  spring  remmned  a  little 
below  the  heat  of  the  air^  since  it  is  probably 
formed  in  some  more  elevated  part  of  the  peak; 
and  communicates  perhaps  even  with  the  small 
3ubten*anean  glaciers^  of  which  we  shall  speak 
hereafter.  The  accordance  which  we  have  just 
observed  between  the  barometrical  and  thermo- 
jnetrical  measures  is  so  much  the  more  striking, 
because  in  general,  as  I  have  elsewhere  explain- 
ed-f,  in  mountainous  countries,  with  steep  de- 

^  As  a  proof,  that  these  objections  are  foanded  on  accurate 
obserTations,  I  will  here  observe,  that  the  mean  temperature 
of  the  low  regions  of  the  isle  of  Madeira,  which  is  a  little  to 
the  north  of  Teneriffe  is  20*4^ ;  and  that  my  observations, 
made  under  the  torrid  zone,  allow  for  the  decrement  of  caloric 
98  toises  to  each  centesimal  degree ;  while  the  results  taken 
hy  Mr.  Ramopd,  under  the  temperate  zone,  in  latitude  45**, 
l^ve  84  toises.  From  these  extremes  it  follows,  that  the 
height  of  the  Dornajito  is  either  548  toises,  or  470  toises. 
Mr.  de  Borda  found  in  1779  the  temperature  of  the  air  near 
the  spring  5°  colder  than  at  the  port  of  Orotava,  which  seems 
to  prove,  that  the  decrement  of  93  toises,  which  I  have  sup- 
posed, is  not  too  slow.  PhiL  Trfjtna.  vol.  xlvii,  p.  358.  lla- 
mond,  Mem.  sur  la  Formule  baix)m.  p.  189. 

t  Astroa.  Obs^  voL  i,  p.  132.  Thus  in  the  Blue  Mountains 
of  Jamaica  Mr.  Hunter  found  springs  constantly  colder  than 
they  ought  to  have  been^  according  to  the  height  at  which 
they  issued* 
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clivitieB^  the  springs  indicate  too  great  a  decre- 
ment of  caloric,  because  they  nnite  small  cur^ 
rents  of  water^  which  filter  at  different  heights, 
and  their  temperature  is  consequently  the  mean 
between  the  temperature  of  these  currents.  The 
spring  of  Domajito  has  considerable  reputation 
in  the  country ;  and  was  the  only  one  known,  at 
the  time  of  my  excuraion,  on  the  road  which 
leadB  to  the  summit  of  the  volcano.  The  form-, 
ation  of  springs  demands  a  certain  regularity  in 
the  direction  and  inclination  of  the  strata.  On 
a  volcanic  soil,  porous  and  splintered  rocks  ab- 
sorb the  rain  waters,  and  lead  them  to  consider^ 
able  depths,  Hence  arises  that  aridity  observed 
in  the  greater  part  of  the  Canary  islands,  not^ 
withstanding  the  considerable  height  of  their 
mountains,  aqd  the  mass  of  clouds  which  navi- 
gators behold  incessantly  piled  over  this  archi- 
pelago. 

Prom  Hno  del  Dornajito  to  the  crater  of  the 
volcano  we  continued  to  ascend  without  crossing 
a  single  valley ;  for  the  small  ravines  (harancos) 
do  not  merit  this  name.  To  the  eyes  of  the 
geologist  the  whole  of  the  ide  of  TenerifTe  is  but 
one  mountain,  the  almost  elliptical  base  of  which, 
is  prolonged  to  the  north-east^  and  in  which  we 
distinguish  several  systems  of  volcanic  rocks 
formed  ^t  different  epochas.  The  Chahorroy  or 
Montana  Colorada^  and  the  Urcay  considered  in 
the  country  ^s  insulated  volcanoes^  are  only  lit* 
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tie  hills  abutting  on  the  peak,  and  marking  if  s 
pyramidal  form.  The  great  volcano,  the  lateral 
eruptions  of  which  have. given  birth  to  vast  pro* 
montories,  is  not  however  precisely  in  the  centre 
of  the  island,  and  this  peculiarity  of  structure 
f  appears  less  surprising,  if  we  recollect,  as  a  learn- 

ed mineralogist  has  observed*,  that  it  is  not 
perhaps  the  small  crater  of  the  Piton,  which  has 
acted  the  principal  part  in  the  revolutions  under^ 
gone  by  the  isle  of  TenerifFe. 

Above  the  region  of  abore^cent  heaths,  called 
Monte  Verdcy  is  the  region  of  the  ferns.  No 
where,  under  the  temperate  zone,  have  I  seen 
such  an  abundance  of  the  pteris,  blechhum,  and 
asplenium ;  yet  none  of  these  plants  have  the  , 
stateliness  of  the  abgrescent  ferns,  which  at  the 
height  of  five  or  A  hundred  toises  form  the 
principal  ornament '  of  equinoctial  America. 
The  root  of  the  pteris  aquilina  serves  the  inha^ 
bitants  of  Palma  and  Goraera  for  food;  they 
grind  it  to  powder,  and  mix  with  it  a  small 
quantity  of  barley-meal.  This  '  composition, 
when  boiled,  is  called  gqfio ;  the  use  of  so 
homely  an  aliment  is  a  proof  of  the  extreme  pe- 
nury of  the  lower  order  of  people  in  the  Canaiy 
islands. 

Monte  Verde  is  intersected  by  several  small 
and  very  arid  ravines  (cannadas),  and  the  region 
of  ferns  is  succeeded  by  a  wood  of  juniper  trees 

*  Mr.  Cordier. 
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and  firs,  which  has  suffered  greatly  from  the  vio- 
lence of  the  hurricanes.  .  In  this  place,  men- 
tioned by  some  travellers  under  the  name  o( 
Caravella,  Mr.  Eden  ♦  asserts  that  he  saw  little 
flames,  which,  according  to  the  doctrine  of  the 
naturalists  of  his  time,  he  attributes  to  sulphu- 
rous exhalations  that  take  fire  of  themselves. 
We  continued  to  ascend,  till  we  came  to  the 
rock  of  La  Gayta  and  to  Portillo ;  traversing  this 
narrow  passage  between  two  basaltic  hills,  we 
entered  the  great  ^kdn  of  Spartium*f*.  At  the 
time  of  the  voyage  of  La  Peyrouse,  Mr.  Man- 
neron  had  taken  the  levels  of  the  Peak,  from  the 
port  of  Orotava  to  this  elevated  plain  near  1400 
toises  above  the  level  of  the  sea ;  but  the  want 
of  water,  and  the  misconduct  of  the  guides,  had 
prevented  him  from  taking  the  levels  to  the  top 
of  the  volcano.  The  results  of  this  operation, 
which  was  two  thirds  finished,  unfortunately 
were  not  sent  to  Europe,  and  this  work  is  still  to 
be  recommenced  from  the  seacoast. 

We  spent  two  hours  and  a,  half  in  crossing  the 
Llano  del  Retama,  which  appears  like  an  im- 
mense sea  of  landt  Notwithstanding  the  ele- 
vation of  this  site,  the  centigrade  thermometer 

*  This  i^isit  took  place  in  1715.    Phil.  Trans,  vol.  xxix* 

p*  317.    Carabda  is  the  name  of  a  ressel  with  latin  sails. 

The  pines  of  the  peak  formerly  were  used  as  masts  of  vessels, 

^od  ^e  royal  navy  cut  it's*  wood,  ^cortcs  de  nuukraj  on  th$ 

Monte  Verde, 
t  Los  Llanos  del  Re^anuu 
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rose  in  the  shade,  toward  sunset,  to  13'8*,  or 
3'7*  higher  than  toward  noon  at  Monte  Verde. 
This  augmentation  of  heat  could  be  attributed 
only  to  the  reverberation  from  the  ground^  and 
the  extent  of  the  plain.  We  suffered  much 
from  the  suffocating  dust  of  the  pumice  «tone> 
in  which  we  were  continually  enveloped.  In 
the  midst  of  this  plain  are  tufts  of  the  retama^ 
which  is  the  spartium  nubigenum  of  Alton. 
This  charming  shrub,  which  Mr.  de  Martiniere* 
wished  to  introduce  into  Languedoc,  where  fire- 
wood is  very  scarce,  grows  to  the  height  of  nine 
feet ;  it  is  loaded  with  odoriferous  flowers,  with 
which  the  goat  hunters,  that  we  met  in  our  road, 
had  decorated  their  hats.  The  goats  of  the  peak, 
which  are  of  a  deep  brown,  are  reckoned  de- 
licious food ;  they  browse  on  the  spartium,  and 
have  run  wild  in  the  deserts  from  time  imme- 
morial. They  have  even  been  transported  to 
Madeira,  where  they  are  preferred  to  the  goats 
of  Europe. 

As  far  as  the  rock  of  Gavta,  or  the  entrance 
of  the  extensive  Llano  del  Retama,  the  peak  of 
Teneriffe  is  covered  with  beautiful  vegetation ; 
nothing  bears  the  mark  of  recent  devastation. 
We  might  have  imagined  ourselves  scaling  the 
side  of  some  volcano,  the  fire  of  which  had  been 
^extinguished  as  remotely  as  that  of  Monte  Cavo, 

*  One  of  the  botanists  who  perished  in  the  expeditiou  of 
La  PeyroQse. 
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near  Rome ;  but  scarcely  had  we  reached  the 
phun  covered  with  pumice  stone^  when  the 
landscape  changed  ifs  aspect^  and  at  every  step 
we  met  with  large  blocks  of  obsidian  thrown  out 
by  the  volcano.  Every  thing  here  speaks  per- 
fect sohtude.  A  few  goats  and  rabbits  only 
bound  across  the  plain.  The  barren  region  of 
the  peak  is  nine  square  leagues;  and  as  the 
lower  regions  viewed  from  this  point  shrink  in 
the  prospect,  the  island  appears  an  immense 
heap  of  torrefied  matter^  hemmed  round  by  a 
scanty  border  of  vegetation. 

From  the  region  of  the  spartium  nubigenum 
we  passed  through  narrow  defiles,  and  small  ra- 
vines hollowed  very  anciently  by  the  torrents, 
first  to  a  more  elevated  plain  (el  Monton  de  Trl- 
go),  then  to  the  place  where  we  intended  to  pass 
the  night.  This  station,  which  is  more  than 
1530  toises  above  the  coast,  beai*s  the  name  of 
the  English  Halt  (Est and  a  de  los  Ingleses  *J,  no 
doubt  because  English  travellers  were  those,  who 
formerly  visited  the  Peak  most  frequently.    Two 

*  Tills  deoominatioD  was  already  in  use  at  the  beginning* 
of  the  last  century.  Mr.  Eden,  who  corrupts  all  Spanish 
words,  as  do  the  greater  part  of  travellers  in  our  own  times, 
calls  it  the  Stancha :  it  is  the  Statum  des  Ruciers  of  Mr.  Borda, 
as  is  proved  by  the  barometrical  heights  there  observed. 
These  heights  were  in  1803,  according  to  Mr.  Cordier,  19 
incihes  9*5  lines ;  and  in  1776,  according  to  Messrs.  Borda 
and  Varela,  19  inches  9*8  lines;  the  barometer  at  Orotava 
Jceeping  within  nearly  a  line  at  the  same  height 
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inclined  rocks  form  a  kind  of  cavern,  that  affbrdfi 
a  shelter  from  the  winds.  This  point,  already 
higher  than  the  summit  of  Canigou,  can  be 
reached  on  the  backs  of  mules ;  and  here  ends 
the  expedition  of.  numbers  of  travellers,  who  on 
leaving  Orotava  had  hoped  to  have  ascended  to 
the  brink  of  the  crater.  Though  in  the  midst  of 
summer,  and  under  the  bright  sky  of  Africa,  we 
suffered  from  the  cold  during  the  night.  The 
thermometer  descended  as  low  as  to  five  degrees; 
Our  guides  made  a  large  fire  with  the  dry 
branches  of  retama.  Having  neither  tents  nor 
cloaks,  we  lay  down  on  a  heap  of  burnt  rocks^ 
and  were  singlarly  incommoded  by  the  flame 
and  smoke,  which  the  wind  drove  toward  us» 
We  had  attempted  to  form  a  kind  of  screen  with 
cloths  tied  together,  humour  enclosure  took  fire, 
which  we  did  not  perceive,  till  the  greater  part 
had  been  consumed  by  the  flames.  We  had 
never  passed  a  night  on  a  point  so  elevated,  and 
did  net  then  conjecture,  that  on  the  ridge  of  the 
Cordilleras  we  should  one  day  inhabit  towns 
higher  than  the  summit  of  the  volcano  we^  were 
to  scale  on  the  morrow.  As  the  temperature  di- 
minished, the  Peak  became  covered  with  thick 
clouds.  The  approach  of  night  interrupts  the 
play  of  the  ascending  current,  which,  during  the 
day,  rises  from  the  plains  toward  the  high  re- 
gions of  the  atmosphere ;  and  the  air,  in  cooling, 
loses  it's  capacity  of  suspending  water.  A  strong 
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northerly  wind  chased  the  clouds  i  the  moon  at 
intervals/  shooting  across  the  vapoi-s^  exposed  it's 
disk  on  a  firmament  of  the  darkest  blue ;  and 
the  view  of  the  volcano  threw  a  majestic  charac- 
ter over  the  nocturnal  sce'nery.  Sometimes  the 
peak  was  entirely  hidden  from  our  eyes  by  the 
fog^  at  4)thers,  it  broke  upon  us  in  terrific  nearr 
nes8 ;  and,  like  an  enormous  pyramid,  threw 
It's  shadow  over  the  clouds  rolling  beneath*  our 
feet. 

Towards  three  in  the  morning,  by  the  som- 
brous  light  of  a  few  fir  torches,  we  began  our 
expedition  for  the  summit  of  the  Piton.  We 
scaled  the  summit  on  the  north-east,  where  the 
declivities  are  extremely  steep ;  and  we  came, 
after  two  hours  toil,  to  a  small  plain,  which,  on 
account  of  it*s  isolated  situation,  bears  the  name 
of  Alta  Fista.  It  is  the  station  also  of  the  nc^ 
veros,  those  natives,  whose  occupation  it  is  to 
collect  ice  and  snow,  which  they  sell  in  the  neigh- 
bouring towns.  Their  mules,  better  practised 
in  climbing  mountains  than  those  hired  by  tra^ 
vellers,  reach  Alta  Fista,  and  the  neverog  are 
obliged  to  transport  the  snow  to  this  place  oa 
their  backs.  Above  this  point  the  Malpays  be^ 
gins,  a  term  by  which  is  designated  here,  as  well 
as  in  Mexico,  Peru,  and  every  other  country  subr; 
ject  to  volcanoes,  a  ground  destitute  of  vegetable 
'  mould,  and  covered  with  fragments  of  lavas. 

We  turned  tOAvai'ds  the  right  to  examine  the 
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C«t?em  of  Ice,  which  is  at  1728  toiseS)  conse* 
quently  below  the  limit  of  the  perennial  snowa 
under  this  zone.  It  is  probable,  that  the  cold 
which  reigns  in  this  cavern  is  owing  to  the  same 
causes,  which  perpetuate  the  ice  in  the  crevices 
of  Mount  Jura,  and  the  Apennines^  and  on  which 
the  opinions  of  naturalists  are  still  much  divid- 
ed*. This  natural  ice-^house  of  the  peak  has  ne-^: 
vertheless  none  of  those  perpendicular  openings, 
which  give  emission  to  the  warm  air,  while  the 
cold  air  remains  undisturbed  at  the  bo^om.  It 
seems  that  the  ice  is  preserved  in  it  on  account 
of  it's  mass,  and  because  if  s  melting,  is  retarded 
by  the  cold,  which  is  the  consequence  of  quick 
evaporation.  This  small  subterraneous  glacier 
is  situate  in  a  region,  the  mean  temperature  of 
which  is  probably  not  under  three  degrees ;  and 
it  is  not,  like  the  true  glaciers  of  the  Alps,  fed 
by  the  snow  waters  that  flow  from  the  summits 
of ^the  mountains.  During  winter,  the  cavern  is 
filled  with  ice  and  snow ;  and  as  the  rays  of  the 

•  Saussure,  Voyage  dans  les  Alpcg,  §  1406—1414,  Pre- 
tost,  du  Caloriqae  rayounant,  p.  409— -422.  la  the  greater 
part  of  the  cellan  of  ice,  for  instance  that  of  St.  George,  be- 
tween Niort  and  Rolle,  a  thin  layer  of  limpid  ice  forms  itself 
in  summer  on  the  walls  of  the  calcareous  rock.  Mr.  Pictet 
observed,  that  at  this  epocha  the  thermometer  does  not  des- 
cend, in  the  air  of  the  cellar,  below  two  or  three  degrees,  so 
that  we  must  attribute  the  congelation  to  a  local  and  very 
rapid  evaporation. 
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son  do  not  penetrate  beyond  the  mouth,  the  heati 
of  summer  are  not  sufficient  to  empty  the  reser^ 
Toir.  The  existence  of  a  natural  ice  house  do- 
paids,  consequently,  rather  on  the  quantity  of 
•now  which  enters  it  in  winter^  and  the  small  in- 
fluence of  the  warm  winds  that  blow  in  summer, 
than  on  the  absolute  elevation  of  the  cavity,  and 
the  mean  temperature  of  the  layer  of  air  in  which 
it  is  situate.  The  air  contained  in  the  bowels  of 
a  mountain  is  not  easily  displaced,  as  is  proved 
by  Monte^Testaceo,  at  Rome,  the  temperature  of 
Which  is  so  different  from  that  of  the  surrounding* 
atmosphere.  We  shall  see  in  the  course  of  this 
work,*  that  on  Chimborazo  enormous  heaps  of 
ice  are  found  covered  with  sand,  and,  in  tb# 
same  manner  as  at  the  Peak,  &r  below  the  infe-^ 
rior  limit  of  the  perpetual  snows. 
'  It  was  near  the  Cellar  of  Ice  (Cueva  delHielo)^ 
that,  in  the  voyage  of  La  Peyi'ouse,  Messrs.  La- 
manon  and  Monges  made  their  experiments  #n 
the  temperature  of  boiling  water.  These  natu-^ 
ralists  found  it  88*  7^  the  barometer  being  at 
nineteen  inches  one  linis.  In  the  kingdom  of 
New  Grenada,  at  the  chapel  of  Guadaloupe,  neaK 
Santa-Fe  de  Bogota,  I  have  seen  water  boil  at 
SQ-Q"",  under  a  pressure  of  19  inches  1*9  lines. 
At  Tambores,  in  the  province  of  Popayan,  Mr. 
Caldas  found  the  heat  of  boiling  water  89*5^  the 
barometer  being  at  18  inches  11'6  lines.  These 
results  might  lead  us  to  suspect,  that,  in  the  ex* 
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periment  of  Mr.  Lamanon,  the  water  had  not 
reached  the  maximum  of  lt*s  temperature*.       • 

The  dawn  appeared  when  We  left  the  caterh 
of  ice.  We  observed,  during  the  twilight,  a 
a  phenomenon  which  is  hot  unusual  on  high 
mountains,  but  which  the  position  of  the  vol- 
cano, that  we  were  scaling,  rendered  very  strik- 
ing. A  layer  of  white  and  fleecy  clouds  con- 
cealed from  us  the  sight  of  the  ocean,  and  the 
tower  region  of  the  islands  .  This  layer  did  Hot 
appear  above  800  toises  high ;  the  clouds  were 
so  uniformly  spread,  and  kept  so  perfect  a  level, 
that  they  wore  the  appearance  of  a  vast  plain 
covered  with  snow.  The  colossal  pyramid  of 
the  peak,  the  volcanic  summits  of  Lanzerota,  of 
Fortaventura,  and  the  isle  of  Palma,  were  Bk* 
rocki^  amidst  this  vast  sea  of  vapors,  and  their  \ 
black  tints  were  in  fine  contrast  Mdth  the  whiter 
ness  of  the  clouds. 

White  we  were  climbing  over  the  broken  lavas 
^f  the  Malpays,  we  perceived  a  very  curious  op- 
tical phenomenon,  which  lasted  eight  minutes; 
We  thought  we  saw  on  the  east  side  small  rockets 
thrown  into  the  air.  Luminous  points,  about 
seven  or  eight  degrees  above'  the  horizon,  ap- 
peared first  to  iriove  in  a  vertical  direction ;  but 
their  niiotion  was  gradually  changed  into  a  md 
horizontal  osdllisttion.  Our  fellow  travellers,  our 

*  A  calcalation,  made  according  to  the  tables  of  Mr.  Dal- 
ion,  giTes  8^-4^  for  La  Caeva,  and  SO'S"  for  Guadaloupe. 
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giikies  efven,  were  astonished  at  this  phenome* 
%ion»  without  our  having  made  any  remark  on 
it  to  them.  We  thought  at  first  sight,  that  these 
luminous  points,  which  floated  in  the  air,  indi- 
cated some  new  eruption  of  the  great  volcano  of 
Lanzerota.  We  recollected,  that  Bouguer  and 
La  Condanine,  in  scaling  the  volcano  of  Pichin- 
cha^  were  witnesses  of  the  eruption  of  Cotopaxi ; 
but  the  illusion  soon  ceased,  and  we  found,  that 
the  luminous  points  were  the  images  of  several 
stars  magnified  by  the  vapors.  These  images 
remained  moticmless  at^  intervals,  they  then 
seemed  to  rise  perpendicularly,  descended  side- 
ways, and  returned  to  the  point  whence  they, 
had  departed.  This  motion  lasted  one  or  two  se- 
conds. Thoughwe  had  no  exact  means  of  measure 
ing  the  greatness  of  the  lateral  shifting,  we  did 
not  less  distinctly  observe  the  path  of  the  lumin- 
ous point.  It  did  not  appear  doubk  from  an  effect 
of  looraiug  (mirage)  y  and  left  no  trace  of  light 
behind.  Brining,  with  the  telescope  of  a  small 
sextant  by  Troughton,  the  stars  into  contact 
with  the  lofty  summit  of  a  mountain  in  Lanzerota, 
I  observed,  that  the  oscillation  was  constantly 
directed  toward  the  same  point,  that  is  to  say, 
toward  the  part  of  the  horizon  where  the  disk 
of  the  sun  was  to  appear ;  and  that,  making  al- 
lowance for  the  motion  of  the  star  in  it's  decli-t 
nation,  the  image  returned  always  to  the  same 
place.    These  appearances  of  lateral  refraction 
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CiSeisecl  long  before  daylight  had  rendei'ed  fhe 
Stars  quite  invisible.  I  have  faithfully  related 
what  we  saw  during  the  twilight,  without  under^ 
taking  to  explain  this  extraordinary  phenome- 
tion,  of  which  I  published  aA  aCcouht  in  Baroii 
Zach's  Astronomical  Journal,  twelve  years  ago. 
The  motion  of  the  Vesicular  vapors,  caused  by 
the  rising  of  the  sun ;  the  mingling  of  several 
layers  of  air,  the  temperature  and  density  of 
which  were  very  different,  no  doubt  contributed 
to  produce  aU  apparent  movement  of  the  starii 
in  the  horizontal  diredtion.  We  see  sOtnethiiig 
similar  ifl  the  btrong  uttdulationd  of  the  solai^ 
disk,  when  it  dtitis  the  horizon ;  biit  these  ui^ 
dulettions  selddm  exceed  twenty  seconds,  while 
the  lateral  motion  of  the  stars,  observed  at  the 
Peak,  at  more  than'^lSOO  toises,  was  easily  dis- 
tinguished by  the  sight  alone^  and  seemed  to 
exceed  all  that  we  have  thought  it  possible  to 
consider  hitherto  as  the  effect  of  the  reft^ction 
of  the  Ji^ht  of  the  stars.  On  the  top, of  the 
Andes,  at  Antisana,  I  was  present  dt  sunrise, 
and  passed  the  whole  night  at  2100  toises,  with- 
out noting  any  appearai;ice  resembling  this,  phe^ 
nomenon^ 

I  Was  amdous  to  make  an  exact  obsetvafion 
of  the  instant  of  sunrising  at  an  elevation  so  con-^ 
siderable  as  that  we  had  reached  on  the  peak  o^ 
Teneriffe..  No  traveller^  furnished  with  instru- 
ments, had  as  yet  taken  such  an  observation.  }  had 
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a  telescope^  and  a  chronometer^  of  which  I  knew 
the  great  exactness.  In  the  part  where  the  aun 
was  to  appear,  the  horizon  was  free  from  vapors. 
We  perceived  the  upper  limb  at  4^  48''  65''  ap* 
parent  time,  and  what  is  very  remarkable,  the 
^st  luminous  point  of  the  disk  was  found  im^- 
mediatdy  in  contact  with  the  limit  of  the  hort* 
zon ;  consequently  we  saw  the  true  horizon,  thai 
is  to  say,  a  part  of  the  sea  farther  than  43  leagxies» 
It  is  provedjby  calculation,  that,  under  the  same 
parallel  in  the  plain,  the  rising  would  have 
begun  at  5b  1'  504''  or  11'  513'^  later  than 
at  theTieight  of  the  Peak.  The  difference  ob- 
served was  12'  55^^,  which'  arose  no  dovibt  from 
the  uncertainty  of  the  refraction  for  a  zenitli 
distance,  of  which  observations  are  wanting  *• 

We  were  surprised  at  the  extreme  slowness, 
with  which  the  lower  limb  of  the  sun  seemed  to 

*  Id  this  Gakulalion  we  have  sttpppaed,  that  for  an  appa- 
rent zenith  dustance  of  91**  64^,  there  are  67^  If'  of  refradieou 
The  rising  sun  appears  sooner  at  the  Peak  of  .TeneriiTe  than 
in  the  plain  hy  the  time  that  it  takes  to  pass  through  an  arc 
of  1^  54^  The  greatness  of  the  arc  is  augmented  only  41' 
for  the  flQflimit  ofChimborazo.  The  ancients  had  soeh  ex* 
aggerated  ideas  of  the  acceleration  of  the  rising  of  the  sun  q^ 
the  top  of  high  mountains,  that  the^' admitted,  that  this  lu- 
minary was  visible  on  Mount  Athos  three  hours  sooner  than 
on  the  coast  of  the  £gean  sea  (Strabo  edit.  /Hmelaoen^  lib.  Tii» 
p.  510) :  yet  Mount  Athos,  according  to  Mr.  Delambre,  is 
only  713  toises  high.  {Ckomtil  Giyufficr^  Toy.  yitL  dt  la  Grec€, 
tu,  p.  140^. 
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detach  itself  from  the  horizon.  This  limh  was 
not  visible  till  4h  56'  S&'.  The  disk  of  the  sun, 
much  flattened,  was  weU  defined ;  during  the 
ascent,  there  was  neither  double  image  nor 
lengthening  of  the  lower  part.  The  duration  * 
of  the  sun's  rising  being  triple  that  which  we 
inight  have  expected  in  this  latitude,  we  must 
suppose,  that  a  fog  bank,  veiy  uniformly  ex- 
tended, concealed  the  true  horizon,  and  followed 
the  sun  in  it's  ascent.  Notwithstanding  the  li- 
bration  of  the  stars  f  which  we  had  observed 
toward  the  east,  we  could  not  attribute  the 
slowness  of  the  rising  to  an  exti*aordinary  re- 
fraction of  the  rays  occasioned  by  the  horizon  of 
the  sea ;  for  it  is  precisely  at  the  rising  of  the 
»un,  as  Le  Gentil  daily  observed  at  Pondicherry, 
and  as  I  have  several  times  reAiarked  at  Cu- 
mana,  that  the  horizon  sinks,  on  account  of 

*  The  apparent  daration  waa  8^  V^  instead  of  2^  4V^« 
Though  my  journals  contain  near  eighty  observations  of  the 
rising  and  setting  df  the  sun,  made  either  during  the  roy- 
age,  or  on  the  coasts^  I  have  never  perceived  any  sensible 
retardation. 

t  A  celebrated  astronomer.  Baron  Zach,  (Man.  Carres. 
1800,  p.  396)  has  compared  this  phenomenon  of  an  apparent 
libration  of  the  stars  to  that  described  in  the  Georgics  (lib.  i^ 
T.  865).  But  this  passage  relates  only  do  the  falling  stars, 
which  the  ancients,  as  well  as  our  mariners,  considered  as  a 
prognostic  of  wind.  The^  Latin  poet  appears  to  have  imitated 
the  verses  of  Aratus.  (Diosem.  v.  626,  edit*  Buhk  i>  p.  206, 
Lucrct.  11.  V.  143.) 
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the  elevation  of  temperature  in  the  stratum  of 
the  air  *  which  lies  immediately  over  the  sUr^ 
&ce  of  the  ocean. 

The  road,  which  we  were  obliged  to  find  across 
the  JVf  alpays,  was  extremely  fatiguing.  The  as- 
cent is  steep,  and  the  blocks  of  lava  rolled  fh>m 
beneath  our  feet.  I  can  compare  this  part  of 
the  road  only  to  the  Moraine  of  the  Alps,  or 
that  mass  of  pebbly  stones,  which  we  find  at  the 
lowef  extremity  of  the  glaciers ;  at  the  Peak,  the 
lava,  broken  into  sharp  pieces,  leaves  hollows^ 
in  which  we  risked  fiiUing  up  to  our  waists.  Un- 
fortunately the  laziness  of  our  guides  contribut- 
ed to  render  this  ascent  more  painful.  Unlike 
those  of  the  valley  of  Chamouni,  or  the  nimble 
footed  Guanches,  who  could,  it  is  asserted,  seize 
the  rabbit  or  wild  goat  in  it*s  course,  our  Cana- 
rian  guides  were  models  of  the  phlegmatic :  they 
wished  to  persuade  us  the  preceding  evening, 
not  to  go  beyond  the  station  of  the  rocks :  ev^y 
ten  minutes  they  sat  down  to  repose  themselves, 
and  when  unobserved  threw  away  the  specimens 
of  obsidian  and  pumicestone,  which  we  had  card- 
fully  collected.  We  discovered  at  length,  that 
none  of  them  had  ever  yet  visited  the  summit 
of  the  volcano. 

After  three  hours  march,  we  reached,  at  the 
extremity  of  the  Malpays,  a  small  plain,  called 

*  Bfof,  Rtck.  swr  k%  Rejractms  cxtruordkaires,  p.  218, 223, 
and  228. 


^  ^ 
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la  Rambleta,  from  the  centre' of  which  the  Kton^ 
or  Sugar-loaf,  takes  it's  rise.  Outhe  side  to- 
waM  Ototava  the  mountain  resembles  those 
pyramids  with  steps,  that  are  found  at  Fayoum 
and  in  Mexico ;  for  the  elevated  plains  of  Rieta- 
ma  and  Rambleta  form  two  stages,  the  first  of 
which  is  four  times  higher  than  the  second.  If 
we  suppose  the  total  height  of  the  Peak  to  be 
1904  toises,  the  Rambleta  is  1820  toises  above 
the  level  of  the  sea.  Here  are  found  those  spir- 
acles, which  are  called  by  the  natives  the 
Nostrils  of  the  Peak*.  Watery  and  heat- 
ed vapors  issue  at  intervals  from  seveml 
crevices  in  the  ground,  and  the  thermometer 
rose  to  43-2*> :  Mr.  Labillardiere.had  found  the" 
temperature  of  these  vapors,  eight  years  before 
us,  53*7°;  a  difference  which  does  not  perhaps 
prove  50  much  a  diminution  of  activity,  in  the 
volcano,  as  a  local  change  in  the  heating  of  it's 
internal  surface.  The  vaporehave  no  smell,  and 
seem  to  be  pure  water.  A  short  time  before  the 
great  eruption  of  Mount  Vesuvius,  in  1805,  Mn 
Gay-Lussac  and  myself  had  observed,  that  wa- 
ter, under  the  form  of  vapor,  in  the  interior  of 
the  crater,  did  not  redden  paper  dipped  in  sirup, 
of  violets.  I  pannot,  however,  admit  the  bold 
hypothesis  of  several  naturalists,  according  to' 
which  the  Nostrils  of  the  Peak  are  to  be  consi-; 

■     '  '        'v 

*  Narices  del  Pico. 
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dered  as  the  mouths  of  an  immense  apparatai 
of  distillation,  the  lower  part  of  which  is  placed 
below  the  level  of  the  ocean.  Since  the  time 
tibat  volcanoes  have  been  carefully  studied,  and 
that  the  love  of  the  marvellous  has  been  less 
observed  in  works  on  geology,  very  well  founded 
doubts  have  been  raised  respecting  these  direct 
and  constant  communications  between  the  wa^ 
ters  of  the  sea,  and  the  focus  of  the  volcanic 
fire  *.  We  may  find  a  very  simple  explanation 
of  a  phenomenon,  that  has  in  it  nothing  very 
surprising.  The  Peak  is  covered  with  snow  dur- 
ing part  of  the  year ;  we  ourselves  found  it  still 
so  in  the  plain  of  Rambleta.  Messrs.  O'Donnel 
and  Armstrong  discovered  in  1806  a  very  abun-» 
dant  spiing  in  the  Malpays,  a  hundred  toises 
above  the  cavern  of  ice,  which  is  perhaps  fed 
partly  by  this  spring.  Every  thing,  consequent- 
ly, leads  us  to  presume,  that  the  Peak  of  Tene- 
riffe,  like  the  volcanoes  of  the  Andes^  and  those 

*  This  qaefitloD  bas  been  examined  with  much  sagacity  by 
Mn  Breislaky  in  his  lotrodazziooe  alia  Geologia,  t.  ii,  p.  d02» 
823,  347.  Cotopaxi  and  Popocatepetl,  which  I  have  seen 
Meeting  smoke  and  ashes,  in  1804,  are  farther  frem  the 
South  Sea  and  the  Gulf  of  the  Antilles,  than  Grenoble  is 
from  the  Mediterranean,  and  Orleans  from  the  Atlantic.  IVe 
most  not  consider  the  fact  as  merely  accidental,  that  we  have 
not  yet  discovered  an  active  volcano  more  than  40  leagues 
distant  from  the  ocean ;  but  I  consider  the  hypothesis,  that 
the  waters  of  the  sea  are  absorbed,  distilled,  and  decomposed 
by  volcanoes,  as  very  doabtful* 
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of  the  island  of  Manilla,  contains  vi^hin  itself 
great  cavities,  which  are  filled  with  atmosphe- 
rical water,  owing  merely  to  filtration.  The 
aqneous  vapours,  which  are  exhaled  by  the  nos- 
trils and  crevices  of  the  crater,  are  only  those 
same  waters  heated  by  the  interior  surfaces  down 
which  they  flow. 

We  had  yet  to  scale  the  steepest  part  of  the 
Aiountain,  the  Pitou,  which  forms  the  summit. 
The  slope  of  this  small  cone,  covered  with  volca- 
nic ashes,  and  fragments  of  pumice  stone,  is  so 
steep,  that  it  would  have  been  almost  impossible 
to  reach  the  top,  had  we  not  ascended  by  %n  old 
current  of  lava,  the  wrecks  of  which  have  resist- 
ed the  ravages  of  time.  These  wrecks  form  a 
wall  of  scorious  rocks,  which  stretches  itself  intd 
the  midst  of  the  loose  ashes.  We  ascended  the 
Piton  by  grasping  these  half  decomposed  scoriae, 
the  sharp  edges  of  which  remained  often  in  our 
hands.  We  employed  nearly  half  an  hour  to 
scale  a  hill,  the  perpendicular  height  of  which  is 
scarcely  ninety  toises.     Vesuvius*,  three  timea 

I 

*«  According  to  the  barometrical  measarements,  whidi  Mr. 
Leopold  von  Bach,  Mr.  Gay-Lussac,  and  mjrself,  took  in 
1805,  the  height  of  Yesuvias  is  diminished  on  the  sooth-west 
side  since  the  year  1794,  where  a  part  of  the  cone  fell  in,  two 
days  after  the  ashes  had  been  ejected.  Sanssnre  foond  Yesu* 
▼ius,  in  1773,  609  toises  higb>  at  a  time  when  the  brinks  of 
the  whole  of  the  crater  were  nearly  of  the  same  height.  Sir 
George  8huckbiirgh  measured,  in  1776,  a  hill  placed  in  the 
midst  of  the  crater;  it  was  615  toises  in  height.    This  hili 
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lower  than  the  Peak  of  Teneriffe,  is  terminated 
by  a  cone  of  aahea  almost  three  times  higher,  but 
with  a  more  accessible  and  easy  slope.  Of  all 
Irhe  volcanoes  which  I  have  visited,  that  of  Jor 
rullo,  in  Mexico,  is  the  Qnly  one,  that  is  more 
difficult  to  climb  than  the  Peak,  because  the 
whole  mountain  is  covered  i^rith  loose  ashes. 
.  When  the  Sugar  loaf  (el  Piton)  is  covered 
with  snow,  as  it  is  in  the  beginning  of  winter^ 
the  steepness  of  it's  declivity  may  be  very  dan- 
gerous to  the  traveller.  Mr.  Le  Gros  showed  us 
the  place,  where  Captain  Baudin  had  nearly 
perislKd,  at  the  time  of  his  voyage  to  the  Isle  of 
Trinidad.  This  officer  had  the  courage  to  uut 
d^take,  in  company  with  the  naturalists  Advcr 
pier,  Mauger^  and  Jliedl^,  an  excursion  to  th^ 
(op  pf  the  volcano  toward  the  end  of  December^ 

scarcely  existed  at  the  time  of  Saussure's  Journey*  and  disap* 

■  <  • 

peared  in  the  eruption  of  1779.  It  was  the  eruption  of  1794, 
vhicli  caused  the  great  inequality  of  th^  two  brinka  of  the 
crater;  this  unevenness  was  71  toisea  in  1805.  Mr.  Pol} 
found  y^aT^UBf  a  short  time  befpre,^  606  toises  in  height^ 
Sir  G.  Shuck bnrgli  reckoned  the  highest  point  of  theSomraa, 
calle^  dtl  f^itelio,  684  toises.  This  obsenation  is  not  very 
accordant  with  the  height,  which  Mr.  Gay-Lussac  assigns  ta 
the  highest  brink  of  the  i^rater ;  for,  in  18Q5,  this-pai*t  of  the 
brink  seemed  to  have  the  same  elevation  as  the  Punta  del  Vi". 
Ullo,  I  know  not  where  Shucliburgh  placed  his  instrument 
at  the  foot  of  th^  cope  of  a$h^s ;  for  he  states  this  point  at 
only  316  toises  of  absolute  height  The  following  is  a  tabl^ 
of  the  measures  made  in  \ery  calm  weather^  with  a  pprtab}^ 
cistern  barpmeter  by  Ramsdcn. 
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1797.  Haying  reached  half  the  height  of  the 
cone5  he  had  a  fall,  and  rolled  down  as  far  as  the 
small  plain  of  Rambleta ;  happily  a  heap  of 
lava,  covered  with  snow,  hindered  him  from 
rolling  farther  with  accelerated  velocity.  I  have 
been  told,  tha,t  in  Switzerland  a  traveller  was 
suffocated  by  rolling  down  the  declivity  of  the 
Col  de  Balme,  over  the  compact  turf  of  the  Alps. 
When  we  gained  the  summit  of  the  Kton,  we 
were  surpriised  to  find  scarcely  room  enough  to 
seat  ourselves  conveniently.  We  were  stopped 
by  a  small  circular  wall  of  poi-phjrritic  lava,  with 
base  of  pitchstone,  which  concealed  from  us  the 
view  of  the  crater  *.  The  west  wind  blew  with 
such  violence  that  we  could  scarcely  stand.  It 
tras  eight  in  the  morning,  and  we  were  frozen 
with  the  cold,  though  the  thermometer  kept  a 
little  above  the  freezing  point.    For  a  lotig  time 

Mr.  de  la  Jum^Iibre  asserts,  in  a  paper  printed  in  the  Mo- 
niteur,  that  he  found,  by  geometrical  measurement,  the  height 
of  Vesuvius  597  toises.  It  were  to  be  wished,  that  he  had 
published  the  detail  of  his  operations.  Our  measnremenfs 
give  606  toises  (1181  metres)  for  the  most  elevated  brink  of 
Hie  crater;  535  toises  (1042  metres)  for  the  lower  brink; 
970  toises  (721  metres)  for  the  foot  of  the  cone  of  ashes ;  and 
il02  toises  (588  metres)  for  the  hermitage  of  San  Salvador. 
Such  was  the  state  of  Vesuvius  a  short  time  before  the 
Eruption  in  the  jear  1805,  in  which  the  lava  made  a  breach 
in  the  brink  of  the  crater  on  the  side  of  Torre  del  Oreco. 

*  La  Ca/dera^  or 'the  caldron  of  the  Peak,  a  denomination 
which  recals  to  mind  the  Oules  of  the  Pyrenees,  Ramond^ 
Voy.  au,  Mont*Perdu,  p.  235. 
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We  had  beeb  acctiBtomed  to  a  very  high  temper** 
ature,  and  the  dry  wind  increased  the  feeling  of 
cold,  because  it  carried  off  every  moment  the 
small  atmosphere  of  warm  and  humid  air,  whicb 
was  formed  around  us  from  the  effect  of  cuta^ 
neous  perspiration. 

The  brink  of  the  crater  of  the  Peak  bears  no 
resemblance  to  those  of  the  greater  part  of  the 
other  volcanoes  which  I  have  visited:  for  in* 
stance,  the  craters  of  Vesuvius,  Jorullo,  and  K- 
chincha.    In  these  the  Piton  preserves  it's  conic 
figure  to  the  very  summit ;  the  whole  of  their 
declivity  is  inclined  the  same  number  of  degrees^ 
and  uniformly  covered  with  a  layer  of  pumice 
stone  veiy  minutely  divided ;  when  we  reach  the 
top  of  these   volcanoes,  nothing  obstructs  the 
view  of  the  bottom  of  the  crater.    The  Peak  of 
TeneriiFe,  and  Cotopaxi,  on  the  contrary,  are  of 
very  different  construction.    At  their  summit  a 
circular  wall  surrounds  the  crater ;  which  wall, 
at  a  distance,  has  the  appearance  of  a  small  cy-^ 
linder  placed  on  a  truncated  cone.     On  Goto* 
paxi  *  this  peculiar  construction  is  visible  to  the 
naked  eye  at  more  than  2000  toises  distance ; 
and  no  person  has  ever  reached  the  crater  of 
this  volcano.    On  the  Peak  of  Teneriffe,  the  wall, 
which  surrounds  the  crater  like  a  parapet,  is  so 
high,  that  it  would  be  impossible  to  reach  the 
Caldera,  if  on  the  eastern  side  there  was  not  a 

*  Picturesque  Adas,  folioi  pL  10. 
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breach,  which  seems  to  have  been  the  effect  of 
a  flowing  of  very  old  lava.  We  descended 
through  this  breach  toward  the  bottom  o£  the 
fiinnel,  the  figure  of  which  is  elliptic.  It's  great* 
er  axis  has  a  directiqjii  from  north-west  to  south- 
east, nearly  N.  35**  W,  The  greatest  breadth  of 
the  mouth  appeared  to  us  to  be  300  feet,  the 
smallest  200  feet.  These  numbers  agree  very 
nearly  with  the  measures  of  Messrs.  Verguin^ 
Varela,  and  Borda^,  for  these  travellers  assign 
40  and  30  toises  to  the  two  axes^. 

It  is  easy  to  conceive,  that  the  size  of  a  cran 
ter  does  not  depend  solely  on  the  height  and 
mass  ol  the  mountain,  of  which  it  forms  the 
principal  air  vent.  This  opening  i»  indeed  sel- 
dom in  direct  ratio  with  the  intensity  of  the  vol- 
canic fire,  or  w>h  the  activity  of  the  volcano. 
At  Vesuvius,  which  is  but  a  hill  compared  with 
the  Peak  of  Teneriffe,  the  diameter  of  the  crater 
is  five  times  greater.  When  Ve  reflect,  that  very 
lofty  volcanoes  throw  out  less  matter  by  their 
summits,  than  by  lateral  openings,  we  should  be 
led  to  think,  that  the  lower  the  volcanoes  are, 

their  force  and  activity  being  the  same,  the  more 

• 

*  Voy.  de  la  Flore,  t  i,  p.  94,  Manasc.  da  D6p6t  de  la 
Itfar'me,  cab.  7,  p.  15.  Yoj.  de  Marchand,  t.  ii,  p.  11. 
,  t  Mr.  Cordier,  who  visited  the  top  of  the  Peak  foar  years 
after  me^  estimates  the  greater  axis  at  60  toises  (Jouro.  dci 
Phys.  t.  Iviiy  p.  62).  Lamanoo  thinks  it  50  toises.  But 
Mr.  O'Donnel  gives  the  crater  a  clrcamference  of  236  toisei^ 
(550  varcu.) 
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Qonidderable  ought. to  be  their  craters.  In  fact^ 
thei'e  are  immense  volcanoes  in  the  Andes^  which 
have  but  very^  small  openings ;  and  we  might 
establish  it  as  a  geological  principle,  that  the 
most  colossal  mountains  have  craters  of  little 
extent  at  the  sanlmits,  if  the  Cordilleras  did  not 
offer  many  instances  *  to  the  contrary.  I  shall 
have  occasion^  in  the  progress  of  this  work,  to* 
cito  a  number  of  facts,  which  will  throw  some 
light  on  what  may  be  called  the  external  struc-^ 
ture  of  volcanoes.  This  structure  is  as  varied 
as  the  volcanic  phenomena  themselves :  and  in 
order  to  raise  ourselves  to  geological  conceptions 
worthy  of  the  greatness  of  nature,  we  must  set 
aside  the  ylea^  that  all  volcanoes  are  formed 
after  the  model  of  Vesuvius,  Stromboli,  and 
Etna. 

,  The  external  edges  of  the  Caldera  are  sdmost 
perpendicular*  Their  appearance  Ls  somewhat 
like  the  Somma,  seen  from  the  Atrio  del  Cavallo^ 
We  descended  to  the  bottom  of  the  crater  on  a 
train  of  broken  lava,  from  the  eastern  breach  of 
the  enclosure.  The  heat  was  perceptible  only 
in  a  few  crevices,  which  gave  vent  to  aqueous 
vapours  with  a  peculiar  buzzing  noise.  Somo 
of  these  funnels  or  crevipes  are  on  the  outside  of 
the  enclosure,  on  the  external  brink  of  the  para^ 

*  The  great  volcanoes  of  Cotopaxi  and  Rucupicbincha 
have  craters,  the  diameter  of  which,  according  to  mj  measure 
ments,  exceed  400  and  700  toises. 
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pet  that  surrounds  the  crater.  We  plunged  th« 
thermometer  into  them^  and  saw  it  rise  rapidly 
to  68  and  75  degrees.  It  no  doubt  indicated 
a  higher  temperature,  but  we  could  not  observe 
the  instrument  till  we  had  drawn  it  up,  lest  we 
should  burn  our  hands.  M.  Cordier  found  se- 
veral crevices,  the  heat  of  which  was  that  of 
boiling  water.  It  might  be  thought,  that  these 
^vapour8,  which  are  emitted  in  gusts,  contsnn 
muriatic  or  sulphurous  acid;  but  when  con- 
densed, they  have  no  particular  taste ;  and  ex- 
periments, which  several  naturalists*  have  made 
with  reagents,  prove,  that  the  chimneys  of  the 
Peak  exhale  only  pure  water.  This  phenome- 
non, analogous  to  what  I  observed  in  the  crater 
of  JoruUo,  deserves  the  more  attention,  as  mu- 
riatic acid  abounds  in  the  greater  part  of  vol- 
canoes, and  as  Mr.  Vanquelin  has  discovered  it 
even  in  the  porphyritic  lavas  of  Sarcouy  in  Au- 
vergne. 

I  sketched  on  the  spot  a  viewf  of  the  interior 
edge  of  the  crater,  as  it  presented  itself  in  the 
descent  by  the  eastern  break.  Nothing  is  more 
striking  than  the  manner,  in  which  these  strata 
of  lavas  are  piled  on  one  another,  exhibiting  the 
sinuosities  of  the  calcareous  rock  of  the  higher 
Alps.  These  enormous  ledges,  sometimes  hori- 
zontal, at  others  inclined  and  undulating,  remind 

*  Voyage  de  La  P6rou»e,  t.  Hi,  p.  2. 
t  Pictaresque  Atlas,  folio,  PI,  54. 
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us  of  the  ancient  fluidity  of  the  whole  mass^  and 
the  combination  of  several  deranging  causes^ 
which  determined  the  direction  of  each  flow* 
The  top  of  the  circular  wall  exhibits  those  gro* 
tesque  ramifications^  which  we  find  in  coak. 
The  noi?thern  edge  is  more  elevated;  towards 
the  south-west^  the  enclosure  is  considerabfy 
sunk^  and  an  enormous  mass  of  scorious  lava 
seems  glued  to  the  extremity  of  the  brinks  On 
the  west  the  rock  is  perforated ;  and  a  large 
opening  ^ves  a  view  of  the  horizon  of  the  sea* 
The  force  of  the  elastic  vapours  fiormied  perhaps 
this  natural  aperture^  at  the  moment  of  some  iii« 
undation  of  lava  thrown  out  from  the  crater. 

The  inside  of  this  funnel  indicates  a  volcano^ 
which  fw  thousands  of  years  has  vomited  no  fire 
but  by  it's  sides.  This  assertion  is  not  founded 
on  the  absence  of  great  openings,  which  mi^t 
be  expected  in  the  bottom  of  the  Caldera.  Those 
naturalists^  who  have  studied  natui^e  on  the  spot, 
know,  that  several  volcanoes,  in  the  intervals  of 
an  eruption,  appear  filled  up,  and  almost  extin* 
guished ;  but  that  in  these  same  mountaiiis,  the 
crater  of  the  volcano  exhibits  layers  of  scoriae, 
rough,  sonorous,  and  shining ;  with  hillocks  and 
intumescences,  caused  by  the  action  of  the  elas- 
tic vapours,  cones  of  broken  scoriae,  and  ashes,; 
which  cover  the  funnels.  None  of  these  pheno- 
mena characterise  the  crater  of  the  Peak  of  Te- 
nerifle ;  iVs  bottom  has  not  remained  ia  the  state 
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tdtiich  follows  the  end  of  an  eraption.  Frotil 
the  lapse  of  time,  and  the  action  of  the  vapors^ 
the  inside  walls  are  detached,  and  have  covered 
the  basin  with  great  bbcks  of  litboid  lavas. 

We  reached  the  bottom  of  the  Caldera  with- 
out danger.  In  a  volcano,  the  activity  of  which 
is  principally  directed  towards  the  summit,  such 
as  Vesuvius,  the  depth  of  the  crater  Varies  be* 
fore  and  after  each  eruption ;  but  at  the  Peak  of 
Teneriffe  the  depth  appear^  to  have  remained 
the  same  for  a  l6ng  time.  Eden,  in  1715,  esti- 
mated it  at  115  feet ;  Cordier,  in  1803,  at  110 
*  feeti  Judging  by  mere  inspection,  I  should  have 
thought  the  funnel  of  still  less  depth.  It*8  pre- 
sent state  is  that  of  a  solfatara;  and  it  is  rather 
an  object  of  curious  investigation,  than .  of  tre-* 
mendous  aspect.  The  majesty  of  the  &ite  con- 
sists in  it's  elevation  above  the  level  of  the  ocean, 
in  th6  profound  solitude  of  these  lofty  regions^ 
and  the  immense  space  over  which  the  eye  ranges 
from  the  summit  of  the  mountaiil« 

The  wall  of  con^pact  lava,  wiiicfa  forms  the 
enclosure  of  the  Caldera,  is  snow  white  at  it's 
surface.  The  same  colour  prevails  in  the  inside 
of  the  solfatara  of  Puzzuoli.  When  we  break 
these  lavas,  which  might  be  taken  at  some  dis- 
tance for  calcareous  Stone,  we  find  in  them  a 
blackish  brown  nucleus.  Porphyry  with  basis 
of  pitch  stone  is  whitened  externtdly  by  the  sloMft 
action  of  the  vapors  of  sulphurous  acid  gad4 
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These  vapors  rise  in  abundance ;  and,  what  id 
femarkable  enough,  through  crevices  whicU 
seem  to  have  no  communication  with  the  aper- 
tures that  emit  aqueous'  vapors*  We  may  bcl 
Convinced  of  the  presehde  of  the  sulphurous  acid; 
by  examining  the  fine  Crystals  of  sulphur,-  Which 
arc  every  wh%rd  found  in  the  crevices  of  the  lavai 
This  acid,  combined  #ith  the  water  with  which 
the  soil  is  impregnated,  is  transformed  into  sul- 
phuric acid  by  contact  ^th  the  oYjrgen  of  the 
atmosphere.  In  general^  the  fiiumidity  in  the 
crater  of  the  Peak  is  mbre  to  be  feai«d  than  the 
heat ;  and  they  who  sieat  f heni^lvefi  fof  k^  while 
on  the  grdtind  fiiid  theh*  clbtlie^  Corroded.  The 
porphyritid  Idf aS  are  affected  by  the  action  oF 
the  sulphuric  acid :  the  alumirf;  magnesia;  s6da' 
and  metalKd  Oxids,  gradually  disappear;  and 
often  nothing  i*emaiils  biit  the  silex,  which  unites 
In  mammlUary  plates,  like  opal;  Thtee  siliceous 
concretions*,  ti^bich'  Mr.  Cordier  first  mad^ 
known,  are  simila^  tS  tho^  found  in  the  Isle  of 
Isdliia/  ill  the  exf i1i|fuished  volcanoes  of  Santa 
Rora,  and  in  the  Solfatara  of  Puzzuoli-f-.  It  is 
toot  easy  to  form  an  idea  of  the  origin  of  these 

*  Opalartigei'  kiesihm^er.  Tbe  siliceoas  gurh  of  tlie  vol^ 
canoes  of  the  Isle  of  France  contains,  according  to  Klaproth^ 
0*72  silex^  and  0*21  water ;  and  thus  conies  near  to  opal, 
which  Karsten  considers  as  a  hjd  rated  sUex.  Miner*  TaibeUefi, 
1800,  p.  lO. 

t  fireislak,  Introdozzione  alia  Geologia^  t  ii,  p.  289. 

tOIi.  I.  N 
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incnustations.  The  aqueous  yapore^  discharged 
through  great  spiracl^s^  do  not  coutain  alkali  in 
Giplution,  like  the  waters  of  the  Geyser^  in  Ice- 
land*. Perhaps  the  soda  contained  in  the  lavas 
of  the  Peak  acts  an  important  part  in  the  form- 
ation of  these  depositions  of  silex.  There  may 
exist  in  the  crater  small  crevices^  the  vapors  of 
which  are  not  of  the  same  nature  as  those  on 
whidb  travellers,  employed  at  the  same  moment 
in  a  great  number  of  objects^  have  made  expe- 
riments. ^ 

Seated  on  the  northern  brink  of  the  crater^  I 
dug  a  hole  of  some  inches  depth ;  the  thermo- 
meter placed  in  this  hole  rose  rapidly  to42\ 
Hence  we  may  conclude  what  must  be  the  heat^ 
that  reigns  in  this  soUatara  at  the  depth  of  thirty 
or  forty  fathoms.  The  sulphur  reduced  into  va- 
pour is  condensed  into  fine  crystals,  which  how- 
ever are  not  iequal  in  size  to  those  Mr.  Dolomieu 
brought  from  Sicily  f. .  They  are  semidiaphanous 
Qctaedrons,  with  very  brilliant  sur jEaces,  and  of  a ' 
conchoidal  fracture.  These  masses,  which  will 
one  day  perhaps  be  objects  of  commerce,  are 
constantly  bedewed  witl>  sulphurous  acid.  I 
had  the  imprudence  to  wrap  up  a  few,  \n  order 
to  preserve  them,  but  I  soon  discovered,  that  the 
acid  had  consumed  not  only  the  paper  which 

*  Black,  in  Philos.  TrADsact  1794,  p.  24. 
t  These  crystals  were  four  or  fiye  inches  in  length.    Dree, 
Cat.  d'un  Mas^e  mingral.  p.  21, 
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^iHaitted  them,  but  a  pdrt  dlso  of  my  miner* 
alogioal  journaL  The  heat  of  the  vapors^  which 
issue  from  the  crevices  of  the  Caldera,  is  not  suf- 
ficiently great,  to  comlune  the  sulphur,  while  in 
a  state  of  minute  division,  with  the  oxygen  of 
the  atmospheric  air ;  and  alter  the  experiment 
which  I  have  just  cited  on  the  temperature  of 
the  soil^  we  may  presume,  that  the  sulphiuxma 
acid  is  formed  at  a  certain  depth  *,  in  cavities  to 
which  the  external  air  has  free  access; 

The  vapors  df  heated  water,  which  act  5ii  the 
fragments  of  lava  scattered  about  on  the  Cal- 
dera,  reduce  certain  parts  of  it  w  ^  state^^f  paste* 
On  exa'niining^^  after  I  had  inched  Anierica,^ 
those  earthy  and  friabli^  masses,  I  found  diystals 
of  sulphat  of  aliimim  Messra;  Davy  Add  Gay-* 
Lussacf  have  already  made  the  ingeAiotls  re- 
mark, that  two  bodies  highly  intiiammable,  the 
metals  of  soda  and  potash,  have  probably  ah  im- 
jportant  part  in  the  action  of  a  volcano ;  now  the 

♦  An  observer,  in  general  Veiy  exact,  Mr.  Breblack,. asserts 
(Gkologia,  t  ii,  p.  232),  that  the  muriatic  acid  always  pre* 
dominates  in  the  vapoars  of  Y^snriuil,  This  assertion  ift  con- 
trary to  Tvhat  Mr.  Gay^Lnsskc  and  niyself  observed,  bef6re 
the  great  eruption  of  1805,  and  while  the  lava  was  isauing 
from  the  crateh  .  The  smell  bf  the  sulphurous  acid,  so  easy 
to  distinguish,  was  perceptible  at  a  great  distance ;  and  when 
the  volcano  threw  out  scoriaBi  the  smell  was  mingled  with 
that  of  petroleum.  • 

t  Davy,  on  the  Decomposition  of  fixed  Alkalies,  Phil. 
Trans.  1808,  P.  1,  p.  44. 
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potash  necessary  to  the  formation  ot  alum  ii; 
found  not  only  in  feldspar^  miea>  pumice  stone^ 
and  augit,  but  also  in  obsidians*.  This  last 
substance  is  very  common  at  Teneriffe,  where  it 
forms  the  basis  of  the  tephrinic  lavaf.  These 
analogies  between  the  Peak  of  Teneriffe  and  the 
Solfatai*a  of  Puzzuoli,  would  no  doubt  appear 
more  numerous,  if  the  former  were  more  ac- 
eessible,  and  had  been  frequently  visited  by  na- 
turalists. - 

An  expedition  to  th^  Summit  of  the  volcano 
of  Teneriffe,  is  interesting,  not  solely  oh  account 
of  the  gi*eat  number  of  phenomena  which  are  the 
objects  of  scientific  research  ;  it  has  sfill  greater 
attractions  from  the  picturesque  beauties,  which 
it  lays  open  to  those  who  are  feelingly  alive  to 
the  majesty  of  nature.  It  is  a  difficult  task,  to 
describe  those  sensations,  which  act  with  so 
much  the  more  force  as  they  have  something  un- 
defined j  produced  by  the  immensity  of  the  space 
as  well  aS  by  the  greatness,  the  novelty,  and  the 
multitude  of  the  objects,  amidst  which  we  find 
ourselves  transported.  When  a  traveller  at- 
tempts to  furnish  descriptions  of  the  loftiest 
summits  of  the  globe,  the  cataracts  of  the  great 
rivers,  th6  tortuous. Vallies  of  the  Andes,  he  is 

*  Collet  Descotilsy  in  the  Ana.  de  Cfaidiie,  t.  liii,  p.  260. 
See  Klaproth,  Beitrage,  B.  5»  p.  159, 162,  and  166. 

t  Lamethiere,  Mineralogie,  tii^  p.  533;  and  Journal 'de 
Physiqae,  1806,  p.  192. 


Exposed  to  the  danger  of  faiigiiinff  his  teaders  by 
the  monptonous  expression  of  his  admirafiom 
It  appears  to  me  more  conformable  to  tbe  plao^ 
which  I  have  proposed  tp  myself  in  this  narra^ 
tive,  to  indicate  the  peculiar  character  that  dis- 
tinguishes each  zone;  w^  exhibit  with  more  dear^ 
ness  the  physiognomy  of  the  landscape,  in  pror 
portion  as  we  endeavour  to  sketch  it's  individual 
features^  to  compare  them  with  each  other,  and 
discover  by.thi^  kind  of  analysis  the  sources  of 
those  enjoyment^,  ivhich  are  Offered  u^  by  the 
great  picture  qf  nature. 

Travellers  have  learnt  by  experience,  that 
views  from  the  summits  of  very  lofty  mountains 
are  neither  so  beautiful,  picturesque,  nor  varied, 
as  those  from  lieights  which  do  not  exceed  that 

« 

of  Vesuvius,  Rigi,  and  the  Puy-de^Dome,    Go^ 
lossal  mountains,  such  as  Chimbora^o,  AqtisanOy 
or  Mount  Rose,  compose  so  large  a  .mass,  that 
the  plains  covered  witt(  rich  vegetation  are  seen 
only  in  the  immen^ty  of  distance,  whefe  a  blue 
and  vapory  tint,  is  uniformly  spread  over  the 
landscape^    The  peal;:  of  Teperiffe,  from  it*s 
slender  fprn)  and  local  position,  unites  the  adT 
vantages  of  less  lofty  summits  to  those  which 
arise  from  very  great  heights.    .We  not  only  dis- 
cover from  it's  top  a  vast  expanse  of  sea,  but  we 
see  also  the  forests  of  Teneriflfe,  and  the  inha- 
bited parts  of  the  coasts,  in  a  proximity  fitted  to 
produce  the  niost  beautiful  contraj$(i$  of  fcttm  and 
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oolow.  We  might  say,  that  the  volcano  crushek 
with  if  s  mass  the  little  isle  which  serves  as  it*s 
basis/  and  shoots  up  from  the  bosom  of  the  wa- 
ters to  a  hdght  three  times  loftier  than  the  re- 
gion where  the  clouds  float  in  the  summer.  If 
It's  crater,  half  extinguished  for  ages  past,  shot 
#3rth  flakes  of  fire  like  that  of  Stromboli  in  the 
iGolian  islands,  the  Peak  of  Teneriflfe,  resembling 
a  lighthouse;,  would  furnish  a  direction  to  the 
tQariner  in  a  circuit  of  more  tha^  260  leagues. 

When  seated  on  the  external  edge  of  the  cra- 
ter,, we  turned  our  eyes  tovp^rds  the  north-west, 
where  the  coasts  are  decked  with  plages  and 
hamlets.    At  our  feet,  masses  of  vapour,  con- 
stantly driven  by  the  winds,  afibrded  us  the 
most  variable  spectacle.    A  uniform  stratum  of 
islouds,  the  same  as  we  have  just  described,  and 
which  separated  us  from  the  lower  regions  of  the 
island,  had  been  pierced  in  sev^al  places  by  the 
^^Tect  of  the  small  currents  of  air,  which  the  earthj^ 
hea^  by  the  sun,  began  to  send  toward  us. 
The  port  of  Orotava,  it's  vessels  at  anchor,  the 
gardens  and  the  vineyards  which  epcircle  the 
town,  exhibited  themselves  through  an  opening 
which  iieemed  to  enlarge  every  instant.    From 
the  summif  ^  these  solitary  regions  our  eyes 
hoyered  over  an  inhabited  world;  we  enjoyed 
the  striking  contrast  between  the  bare  sides  of 
the  Peak,  it's  steep  declivities  covered  with  sco- 
xk^,  Ws  elevated  plains  destitute  of  vegetation^ 
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and  the  smiling  aspect  of  the  cultured  country 
beneath ;  we  beheld  the  plants  divided  by  zones^ 
as  the  temperature  of  the  atmosphere  dimkiished 
with  the  height  of  the  site.  Below  the  Hton^ 
lichens  be^n  to  cover  the  scorious  lava  witli  lus« 
tered  surface,  a  violet*,  akin  to  the  viola  db^ 
cumbens,  rises  on  the  slope  of  the  volcano  at 
1740  toises  of  height ;  it  takes  the  lead  not  only 
of  the  other  herbaceous  plants,  but  even  of  the 
gramina,  which,  in  the  Alps  and  on  the  ridge  of 
the  Cordilleras,  form  close  neighbourhood  with 
the  plants  of  the  fomily  of  cryptogamia.  Tufba 
of  retama,  loaded  with  flowers,  make  gay  the  vaL: 
lies  hoUowed  out  by  the  torrents^  and  which  are 
encumbered  with  the  effects  of  the  lat^al  erup* 
tions ;  below  the  spartium^  or  retama,  lies  the 
i'egion  of  ferns,  bordered  by  the  tract  of  the  arbcN 
rescent  heaths.  Forest«i  of  laurel,  rhamniis,  and 
arbutus  divide  the  ericas  from  the  rising  grounds 
planted  with  vines  and  fiiiit  trees.  A  rich  car^ 
pet  of  verdure  extends  from  the  plain,  of  spar^ 
tium,  and  the  zone  of  the  alpine  plants  even  to  the 
group  of  the  date  trees  and  the  musa,  at  the  feet 
of  which  the  ocean  appears  to  rolL  I  here  pass 
slightly  over  the  principal  features  of  thisr  ho* 
tanical  chart,  as  I  shall  enter  hereafter  into  some 
farther  details  respecting  the  geogr^hy  of  the 
plants  of  the  Isle  of  Teneriffe. 

*  Viola  chelranthifolia.    See  our  eqainoctial  plants,  toI.  i^ 
p.  Ill,  PJ.  62.  •  . 
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The  seeming  proximity,  in  which,  from  the 
summit  of  the  Peak,  we  behold  the  hamlets,  the 
vineyards,  and  gardens  on  the  coast,  is  increased 
by  the  prodigious  transparency  of  the  atmo- 
sphere. Notwithstanding  the  great  distance,  we 
distingiushed  not  only  t^ie  houses,  the  sails  of  the 
vessels,  and  the  trunks  of  trees,  our  eyes  dwelt 
on  the  isioh  vegetation  of  the  plains,  enainelled 
with  the  most  vivid  colouring.  These  phenQ7 
men^  are  owing  not  only  to  tt^e  heigl)t  of  the 
^te,  but  to  the  peculiar  modifications  of  the  air 
in  warm  climates.  Under  every  zone,  an  object 
placed  on  a  level  with  the  sea,'  and  viewed  in  a 
horizontal  direction,  appears  less  luminous,  than 
when  seen  from  the  top  of  a  mountain,  where 
vapors  arrive  across  strata  of  air  of  decreasing 
density.  Diflferences  equally  striking  are  pro? 
duced  by  the  influence  of  climates ;  the  sur&ce 
of  a  lake  pr  large  river  is  less  resplendent,  when 
we  see  it  at  an  equal  distance,  from  the  top  of 
the  higher  Alps  of  Switzerland,  than  when  we 
view  it  from  the  summit  of  the  Cordilleras  of 
Peru  or  Mexico.  In  proportion  as  the  air  is  pure 
and  serene,  the  solution  of  the  yapors  becomes 
more  perfect,  and  the  light  lo^es  less  in  it's  pas-r 
sage.  When  from  the  cpast  of  th^  South  Sea  we 
reach  the  elevated  plain  of  Quito,  or  that  of  An- 
tisana,  we  are  struck  for  some  days  at  the  near- 
ness at  which  we  think  we  see  objects  which  are 
seven  or  eight  leagues  distant.    The  Peak  of 
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Teyde  has  not  the  advantage  of  being  sxtu£ite  in 
the  equinoctial  region ;  but  the  dryness  of  the 
colun^na  of  air  which  rise  perpetually  above  the 
neighbouring  plains  of  Africa,  and  which .  the 
eastern  winds  bring  with  rapidity,  gfv€§  the  atr 
mosphere  of  the  Canary  Islands  a  transparency, 
which  surpasses  not  only  that  of  the  air  of  Na^ 
pies  and  Sicily,  but  perhaps  also  the  purity  of 
the  sky  of  Quito  and  Peru.  This  transparency 
may  be  regarded  as  one  of  the  chief  catUSies  .  of 
the  beauty  of  the  landscape  under  the  torrid 
zone ;  it  is  this  which  heightens  the  splendor  of 
the  vegetable  coloring,  and  contributes  to  the 
inagipal  effect  pf  their  harmonies  and  their  con^ 
Irasta,  If  a  mass  of  light,  which  circulates  about 
objects,  fatigues  the  external  senses  during  a 
part  of  the  day,  the  inhabitant  of  the  southern 
climates  has  his  compensations  in  moral  enjoy* 
ments.  A  lucid  clearness  in  the  conceptions,  a 
serenity  of  mind,  correspond  with  the  transpa- 
rency of  the  surrounding  atmosphere.  We  feel 
these  impressions  without  overstepping  the  li- 
mits of  Europe.  I  appeal  to  travellers  who  have 
visited  countries  rendered  famous  by  prodigies 
of  the  imagination  and  the  arts,  the  favoured 
climates  of  Italy  and  Greece. 

We  prolonged  in  vain  our  stay  on  the  summit 
of  the  Peak,  to  wait  the  moment  M^hen  we  might 
enjoy  the  view  of  the  whole  of  the  Archipelago  of 
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tfie  Forttinate  Islands  *•  We  discovered  Palma^ 
Gomera,  and  the  Great  Canaiy,  at  our  feet  The 
moutitains  of  Lanzerota^  free  from  vapors  at  sun- 
rise, were  soon  enveloped  in  thick  clouds.  On  a 
supposition  only  of  an  ordinary  refraction,  the 
eye  takes  in,  in  cahn  weather,  fix)m  the  summit 
rf  the  volcano,  a  surface  of  the  globe  of  5700 
IK|uare  leagues,  equal  to  a  fourth  of  the  surface 
of  Spain.  The  question  has  often  been  agitated, 
if  it  were  possible  to  perceive  the  coast  of  Africd 
from  the  top  of  this  colossal  pyramid ;  but  the 
nearest  parts  of  this  coast  are  still  farther  frr>m 
Teneriffe  than  2^  49',  or  56  leagued.  The  visual 
ray  of  the  horizon  from  the  Peak  being  1*  57'> 
Cape  Bojador  can  be  seen  only  on  the  supposi- 
tion of  it's  height  being  200  toises  above  the 
level  of  the  ocean.  We  are  absolutely  ignorant 
of  the  height  of  the  Black  Mountains  near  Cape 
Bojador,  as  well  as  that  of  the  Peak,  called  by 
navigators  Pennon  grande,  farther  to  the  sooth 
of  this  promontory.  If  the  summit  of  the  voU 
otno  of  Teneriffe  was  more  accessible,  we  should 
observe  without  doubt,  with  certain  winds,  the 
effects  of  an  extraordinary  refraction.     Ih  look^ 

f  or  all  the  small  islands  of  the  Canaries^  the  Rock  of  the 
f^t  is  the  only  one,  which  cannot  be  seen,  even  in  fine  wea- 
ther>  from  the  top  of  the  Peak.  It's  distance  is  3*  6',  while 
that  of  the  Salvage  is  only  2*  1'.  The  isle  of  Madeira,  dis- 
tant 4**  29',  would  be  visible,  if  if  s  moantaiitl  were  more  tbail 
aoOQ  toises  high. 
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ing  over  wliat  the  Spanish  and  Portuguese  am 
thors  relate  respecting  the  existence  of  the  fabu« 
lous  isle  of  San  Borondon^  or  AntiHa,  we  finc^ 
that  it  is  particularly  the  humid  wind  of  the 
west^SQuth-westy  which  produces  in  these  Ib1&^ 
tudes  the  phenomena  of  the  mirage.  We  shall 
BOt  however  admit  with  Mr.  Vieyra,  ^^  thdt  the 
play  of  the  teiTestrial  refractions  *  may  render 
visible  to  the  inhabitants  of  the'  Canaries  the  is* 
lands  of  Cape  Verd,  and  even  the  Apalachian 
M  ountains  of  America.'' 

The  cold,  which  we  felt  on  the  top  of  the  Peak^^ 
was  very  considerable  for  the  season.  The  oenti-» 
grade  thermometer  ^f*,  at  a  distance  from  the 
ground^  and  from  the  apertures  that  emitted  the 
hot  vapors,  descended  in  the  shade  to  2*7''*  The 
wind  was  west^  and  consequently  opposite  to 

*  ''  La  Refraction  da  para  todo."  Noticias  historicas,  t.  i^ 
p.  105.  We  have  already  stated,  that  the  American  fraitfl, 
frequently  thrown  by  the  sea  on  the  coasts  of  the  isles  of  Ferro 
and  Gomera,  were  formerly  attribated  to  the  plants  of  the 
island  of  San  Qorondon.  This  land,  said  by  the  people  to  be 
governed  by  an  archbishop  and  six  bishops,  and  whieh  Father 
Feijoo  believed  to  be  the  image  of  the  isle  of  Ferro,  reflected 
on  a  fog  bank,  was  ceded  in  the  16tb  century,  by  the  king  of 
Portugal,  to  Lewis  Perdigon,  at  the  time  the  latter  was  pre«. 
paring  to  make  the  conquest  of  it 

t  Messrs.  O'Donnel  and  Armstrong  observed  the  2d  oF 
August,  1B06,  at  eight  in  the  morning,  on  the  top  of  the 
Peak,  the  thermometer  in  the  shade  at  18*8^,  and  in  the  sua 
at  20*5^.  IMOerenc  e  or  power  of  the  tvn  6*7  centesimal  de* 
grecs. 
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that  which  brings  to  Teneriffe,  during  a  great 
part  of  the  year,  the  warm  air^  that  rises  above 
the  burning  desert  of  Africa.    As  the  tempera* 
ture  of  the  atmosphere,  observed  at  the  port  of 
Orotava  by  Mr,  Savagi^  was  22-8**,  the  decre- 
ment of  caloric  was  one  degree  every  94  toises. 
This  result  perfectly  corresponds  with  those  ob- 
tained by  Lamanon  and  Sausssure  *  on  the  sum* 
mits  ci  the  Peak  and  Etna,  though  in  very  differ* 
ent  seasons.  The  tall  slender  form  of  these  moun- 
tains facilitates  the  means  of  comparing  the  tem* 
perature  of  two  strata  of  the  atmosphere,  which 
are  nearly  in  the  same  perpendicular  plane ;  and 
under  this  point  of  view  the  observations  made 
in  an  excursion  to  the  volcano  of  Teneriffe  re- 
semble those  of  an  ascent  in  a  balloon.    We 
must  nevertheless  remark,  that  the  ocean,  on 
account  of  it's  transparency  and  evaporation,  re- 
flects less  caloric  than  the  plains  into  the  upper 
regions  of  the  air ;  the  summits  also  which  are 
surrounded  by  the  sea  are  colder  in  the  sunapier^ 
than  the  mountains  which  rise  from  a  conti* 
nent;  but  this  circumstance  has  very  little  in- 
fluence on  the  decrement  of  the  atmospherical 
heat,  the  temperature  of  the  low  regions  being 
equally  diminished  by   the  proximity  of   the 
ocean. 

*  The  observations  of  Lamanon  give  99  toises  for  cacb  de- 
gree of  the  centigrade  thermometer,  thoagh  the  temperature 
of  the  Piton  differed  9*  from  that  which  we  observed.  At 
Etna  the  decrement  observed  b^  Saussure  was  91  toises. 
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It  is  not  the  sam^  with  respect  to  th^  influence 
exercised  by  the  direction  of  thd  wind,  and  the 
rapidity  of  the  ascending  current ;  the  lattei* 
sometimes  increases  in  an  astonisliing  manher 
the  temperature  of  the  lofliest  mountains.  I 
have  seen  the  thermometer  rise,  on  the  slope  of 
the  volcano  of  Antisana,  in  the  kingdom  of  Quito, 
to  19**,  when  we  were  2837  toises  high.  Mr- 
Labillardiere  *  has  seen  it  remain,  on  the  edge 
of  the  crater  of  the  Peak  of  Teneriffe,  at  187^ 
though  he  had  used  every  possible  precaution  to 
avoid  the  effect  of  accidental  causes.  The  tem- 
perature of  the  road  of  Santa  Cruz  being  then  at 
28^,  the  difference  between  the  air  of  the  coast 
and  on  the  summit  of  the  Peak  was  9*3*,  instead 
of  20°,  which  corresponds  to  a  decrement  of  ca- 
loric of  94  toises  to  each  degree.  I  find  in  the 
Journal  of  the  Expedition  of  d'Entrecasteaux, 
that  at  this  period  the  vtdnd  at  Santa  Cruz  was 
south-south-east.  This  same  wind  blew  perhaps 
more  impetuously  in  the  higher  regions  of  the 
atmosphere,  and  forced  back,  in  an  oblique  di- 
rection, the  hot  air  of  the  neighbouring  conti- 
nent toward  the  summit  of  the  Piton.  Besides, 
the  visit  of  Mr.  Labillardiere  took  place  on  the 
17th  of  October,  1791 ;  and,  in  the  Alps  of  Swit- 
zerland, we  have  observed,  that  the  difference 
of  temperature  between  the  mountains  and  the 

•  Vojagc  k  la  Bechercbe  de  La  PerouRe,  vol.  i,  p.  23 ; 
▼ol.  ii,  p.  65. 


plains  is  Considerably  less  id  autumA,  than  m 
bummer.  All  these  variations  *  of  the  rapidity^ 
With  which  caloric  decreases,  have  their  influ- 
ence on  the  measures  taken  by  the  barometer^ 
only  in  as  much  as  the  decrement  is  not  uniform 
iu  the  intermediate  strata,  and  as  it  differs  from 
the  arithmetical  or  harmonic  progression,  which 
is  presumed  in  the  formulae  employed^ 

We  could  not  withdraw  our  eyes,  on  th6  sum- 
mit of  the  Peak,  fk)m  beholding  the  color  of  the 
azure  vault  of  the  sky.  Ks  intensity  at  the  ze* 
nith  appeared  to  correspond  to  41"  of  the  cyan- 
ometen  We  know  by  Saussure*s  experimenti 
that  this  intensity  increases  with  the  rarity  of 
the  air^  and  that  the  same  instrument  indicated 

*  I  shaU  tiere  bring  into  bnd  pbint  of  view  the  whole  of  the 
thermometrical  observations  made  at  the  Peak  of  Teneriffe, 
ftnd  which  are  proper  to  determine  the  number  o^  toises,  that 
•orrespond  to  a  lowering  of  a  centigrade  degree  s 
1**  Borda  (month  of  September.) 
To  the  Pino  de  Dornajito,  104  toises  (morning) ; 
To  the  Station  of  the  Rocks,  107  toises  (evening); 
TV)  the  natural  icehouse,  105  toises  (morning) ; 
To  the  foot  of  the  Piton,  151  toises  (morning) : 
1  o  the  top  of  the  l?eak,  137  toises  (morning) ; 
2**  Lamanon  (month  of  August), 

To  the  top,  09  toises  (morning) ; 
8^  Cordier  (month  of  April),  * 

To  the  Station  of  the  Rocks,  122  toises  (evening)  i 
To  the  top,  115  toises  (morning) ; 
4®  Our  Voyage  (month  of  June)^ 
To  the  top,  94  toises. 
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at  tbe  same  period  20"^  at  the  priory  of  Chamou-^ 
ni,  and  40""  at  the  top  of  Mout-Blaac.  This  last 
inountain  is  540  toises  higher  than  the  volcano 
of  Tenenffe ;  an4  if>  notwithstanding  this  differ^ 
ence^  the  sky  is  seen  there  of  a  less  deep  blue^ 
we  must  attribute  this  phenomenon  to  the  dry<* 
ness  of  the  African  air^  and  the  proximity  of  the 
torrid  zone» 

We  collected  air  on  the  brink  of  the  crater, 
^hich  we  meant  to  analyse  on  our  voyage  to 
America.    The  phial  remained  so  well  corked^ 
that,  on  opening  it  ten  days  after,  the  water 
rushed  in  with  impetuosity.     Several  experi* 
ments,  made  by  means  of  nitrous  gas  in  the 
narrow  tube  of  Fontana*s  eudiometer,  seemed  to 
prove,  that  the  air  of  the  crater  contained  (►OS 
less  oxygen  than  the  air  of  the  sea ;  but  I  have  • 
little  confidence  in  this  result  obtained  by  means 
which  we  now  consider  as  very  inexact.    The 
crater  of  the  Peak  has  so  little  depth,  and  the 
air  is  renewed  with  so  much  faciUty,  it  is  scarce-* 
ly  probable,  that  the  quantity  of  azot  is  greater 
there  than  on  the  coasts.    We  knew  also,  from 
the  experiments  of  Messrs.   Gay-Lussac  and 
Theodore  de  Saussure,  that  in  the  highest  as 
weU  as  in  the  lowest  regions  of  the  atmosphere, 
the  air  equally  contains  021  of  oxygen  *. 

*  During  the  stay  Messrs.  Gay^Lussac  and  myself  made 
at  tba  hospice  of  Moant  Cenis,  in  March,  1805,  we  collected 
air  in  the  midst  of  a  strongly  electriCed  cloud.    This  air^ 
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Wc  saw  on  the  summit  of  the  Peak  no  traccJ 
6f  psora,  lecidea,  or  other  cryptogamous  plants ; 
no  insect  fluttered  in  the  ain  We  found  how-^ 
ever  a  few  hymenopteras  adhering  to  masses  of 
sulphur  moistened  with  sulphuiy>us  acid,  and  lin^ 
ing  the  mouths  of  the  fimnels.  These  are  bees, 
which  appear  to  have  been  attracted  by  the  flow- 
ers of  the  spartium  nubigenum,  and  which  ob- 
lique  currents  of  air  had  canied  up  to  these 
high  regions,  like  the  butterflies  found  by  Mn 
Ramond  at  the  top  of  Mont  Perdu.  The  but- 
terflies perished  from  cold,  while  the  bees  on  the 
Peak  were  scorched  on  impinidently  approach- 
ing the  crevices  where  they  came  in  search  of 
warmth. 

Notwithstanding  the  heat  we  felt  in  dur  feet 
on  the  edge  of  the  crater,  the  cone  of  ashes  re-^ 
mains  covered  with  snow  during  several  monthi^ 
in  the  winter.  It  id  probable,  that  under  the 
cap  of  snow  considerable  hollows  are  found,  like 
those  we  find  under  the  glaciers  of  Switzerland, 
th&  tempemture  of  which  is  constantly  less  ele- 
vated than  that  of  the  soil  on  which  they  re- 
pose*4    The  cold  and  violent  wind,  Ivhich  blew 

analysed  in  Volta*8  eudiometer,  contained  no  hydrogen,  and 
it's  purity  did  not  differ  0-002  of  oxygen  from  the  air  of 
Paris,  which  we  had  carried  with  as  in  phials  hermetically 
sealod.  On  air  collected  at  3105  toises  height,  see  Annd. 
de  Chirnie,  t.  lii,  p.  9lS. 

♦  See  tlie  excellent  work  of  Mr.  Stapfer,  Voy.  Pittoresq'^ 
deTOherland,  p.Gl. 
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Srom  the  time  of  sunrise,  engaged  us  to  seek 
shelter  at  the  foot  of  the  Piton.  Our  hands  and 
£3ices  were  frozen,  while  our  boots  were  burnt 
by  the  soil  on  which  we  walked.  We  descend- 
ed in  the  space  of  a  few  minutes  the  Sugar 
Loaf  which  we  had  scaled  with  so  much  toil ; 
and  this  rapidity  was  in  part  involuntary,  foi*  we 
often  rolled  down  on  the  ashes«  It  was  with 
regret  that  we  quitted  this  solitary  place^  this 
domain  where  Nature  towers  in  all  her  majes- 
ty; we  soothed  ourselves  with  the  hope  of  once 
again  visiting  the  Canary  islands ;  but  this, 
like  many  other  plans  which  we  then  formed^ 
has  never  been  executed. 

We  traversed  the  Malpays  but  slowly  4  the 
foot  finds  no  siu*e  foundation  on  loose  blocks  of 
lava.  Nearer  the  Station  of  the  Rocks,  the  des- 
cent becomes  extremely  painful ;  the  compact 
short-swarded  turf  is  so  slippery,  that  we  were 
obliged  to  incline  our  bodies  continually  back- 
ward, in  brder  to  prevent  our  falling.  In  the 
sandy  plain  of  Retama,  the  thermometer  rose  to 
22*5'';  and  this  heat  seemed  to  us  suffocating  in 
comparison  with  the  sensation  of  cold^  which  we 
had  suffered  from  the  air  on  the.summit  of  the 
volcano.  We  were  absolutely  without  water; 
our  guides,  not  satisfied  with  drinking  clandes- 
tinely the  little  provision  of  malmsey,  for  which 
we  were  indebted  to  Mr.  Cologatfs  careful  kind- 
ness, had  broken  our  water  vessels.    Happily 

TOL.  I.  o 
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the  bottle  which  contained  the  air  of  the  crater 
escaped  nnhnrt. 

We  at  length  enjoyed  the  refreshing  breeze  in 
the  beautiful  region  of  the  arborescent  erica  and 
fern ;  we  were  enveloped  in  a  thick  bed  of 
€louds  stationary  at  six:  hundred  toises  above  the 
plain.  In  crossing  this,  we  remarked  a  pheno- 
menon which  was  afterwards  familiar  to  us.  on 
the  declivities  of  the  Cordilleras.  Small  cur- 
rents  of  air  chased  trains  of  clouds  with  unequal 
velocity,  and  in  opposite  directions ;  and  bore 
the  appearance  of  streamlets  of  water  in  rapid 
motion  and  in  all  directions,  amidst  a  great 
mass  of,  stagnant  waters.  The  causes  of  this 
partial  motion  of  the  clouds  are  probably  very 
various ;  we  may  suppose  it  to  arise  from  some 
impulsion  at  a  great  distance ;  from  the  slight 
inequalities  of  the  soil,  which  reflects  in  a  great- 
er or  less  degree  the  radiant  heat ;  from  a  dif- 
ference of  temperature  kept  up  by  some  chemi- 
cal action ;  or  perhaps  from  a  strong  electric 
charge  of  the  vesicular  vapors. 

As  we  approached  the  town  of  Orotava,  we 
met  great  flocks  of  canaries*.  Tliese  birds, 
well  known  in  Europe,  were  in  general  uniform- 
ly green;  some  had  a  yellow  tint  on  their  backs; 

*  Fringilla  canaria.  La  CaiUe  relates,  ia  tlie  narrative  of 
his  voyage  to  the  Cape,  that  on  Salvage  island  these  canaries 
are  so  abandant,  you  cannot  walk  there  in  a  certain  season 
without  breaking  tbeir  eggs. 
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their  note  was  the  same  as  that  of  the  tame  csu 
nary.  It  is  nevertheless  remarked,  that  those 
which  have  been  taken  in  the  isle  of  the  Great 
Canary,  and  in  the  islet  of  Monte  Clara^  near 
Lanzerota,  have  a  stronger,  and  at  the  same  time 
the  most  harmonious  song.  Under  every  zone^ 
among  birds  of  the  same  species,  each  flock  has 
it*is  peculiar  note.  The  yellow  canaries  are  a 
variety,  which  has  taken  birth  in  Europe ;  and 
those  we  saw  in  cages  at  Orotava  and  Santa 
Gruz  had  been  bought  at  Cadiz,  and  in  other 
ports  of  Spain.  But  of  all  the  birds  of  the  Ca* 
nary  islands,  that  which  has  the  most  heartsootb- 
ing  song  is  unknown  in  Europe;  this  is  the 
capirote,  which  no  eflfort  has  been  able  to  tame^ 
80  sacred  to  his  soul  is  liberty.  I  have  stood  in 
admiration  at  his  soft  and  melodious  warbling, 
in  a  garden  at  Orotava ;  but  I  have  never  seen 
him  sufficiently  near,  to  know  to  what  family  he 
belongs.  As  to  the  parrots,  which  were  suppos- 
ed to  have  been  seen  at  the  period  of  Captain 
Cook's  abode  at  TenerifFe,  they  never  existed 
but  in  the  narrative  of  a  few  travellers,  who  have 
copied  from  each  other.  Neither  parrots  nor 
monkeys  inhabit  the  islands  of  the  Canaries ;  and 
though  in  the  New  Continent  the  former  mi- 
grate as  far  as  North  Carolina,  I  doubt  whether 
in  the  Old  they  have  ever  been  met  with  be- 
yond the  28th  degree  of  north  latitude. 
Toward  the  close  of  day  we  reached  the  port 
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of  Orotava,  Where  vfe  heard  the  unexpected  news, 
that  the  Pizarro  would  not  set  sail  till  the  24th 
or  2dth.  If  we  could  have  calculated  on  this 
delay,  we  should  either  have  lengthened  our 
stay  *  on  the  Peak,  or  made  an  excursion  to  the 
volcano  of  Chahon-a.  We  passed  the  following 
day  in  visiting  the  environs  of  Orotava,  and  en- 
joying  the  agreeable  company  we  found  at  Mr. 
Cologan*s.  We  perceived,  that  the  abode  at 
Teneriffe  was  interesting  not  only  to  those  whose 
'business  is  the  study  of  nature*;  we  found  at 
Orotava  several  persons,  who  have  a  taste  for 
-literature  and  music,  and  who  have  transplanted 
into  these  distant  climates  the  amenity  of  Euro- 
pean society.  In  these  respects,  the  Canary  is- 
lands have  no  great  resemblance  to  the  other 
Spanish  colonies,  excepting  the  Havannah. 
We  were  present,  the  eve  of  St.  John,  at  a 

*  As  a  great  number  of  travellers,  wfao  land  at  Santa  Cruz, 
do  not  uhdertake  the  excarsion  to  the  Peak,  'because  they  are 
ignorant -of  the  time  which  it  takes,  it  may  be  useful  to  lay 
down  the  following  data :  In  making  use  of  mules  as  for  as  the 
Station  of  the  English,  it  takes  twenty^one  hoars  from  Oro* 
.lava  to  arrive  at  the  summit  of  the  Peak,  and  return  to  the 
port ;  namely,  from  Orotava  to  the  Pino  del  Domajito  three 
hours;  from  the  Pino  to  the  Station  of  the  Rocks  six 
hours ;  and  from  this  station  to  the  Caldera  three  hours  and 
a  half.  I  reckoo  nine  hoars  for  the  descent.  In  this  valua^ 
tion  I'comit  only  the  time  employed  in  walking,  and  no  way 
that  which  is  necessary  to  examine  the  productions  of  the 
Peak,  or  to  take  repose*  Half  a  day  is  sufficient  to  go  from 
Santa  Cruz  to  Orotava. 
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pastoral  i8te  in  the  garden  of  Mr.  fiittle.  This 
gentleman,  who  had  rendered  great  service  to 
the  Canarians  during  the  lajst  famine,  has  culti- 
vated a  hill  covered  with  volcanic  substances. 
He  has  formed  in  this  delicious  site  an  English 
garden,  whence  there  is  a  magnificent  view  of 
the  Peak,  of  the  villages  along  the  coasts  and  the 
isle  of  Palma,  which  limits  the  vast  extent  of 
the  ocean.  I  cannnot  compare  this  prospect 
with  any,  except  those  of  the  bays  of  Genoa  and 
Naples ;  but  Orotava  is  greatly  superior  to  both 
in  the  magitude  of  the  masses,  and  in  the  rich- 
ness of  vegetation.  In  the  beginning  of  the 
evening,  the  slope  of  the  volcano  exhibited  on  a 
sudden,  a  most  extraordinary  spectacle.  The 
shepherds,  in  conformity  to  a  custom,  no  doubt 
introduced  by  the  Spaniards,  though  it  dates 
from  the  highest  antiquity,  had  lighted  the  fires 
of  St.  John.  These  scattered  masses  of  fire, 
these  columns  of  smoke  driven  by  the  wind, 
formed  a  fine  contrast  with  the  deep  verdure  of 
the  forests,  which  covered  the  sides  of  the  Peak. 
Shouts  of  joy  heard  from  afar  were  the  only 
sounds,  that  broke  the  silence  of  nature  in  these 
solitary  abodes. 

Mr.  Coiogan's.  family  has  a  country  house 
nearer  the  coast  than  that  I  have  just  mention- 
ed. The  name  given  by  the  proprietor  is  appro- 
priate to  the  sentiment,  which  this  rural  spot  in-» 
spires.    The  house  of  La  Pax  was  also  connect? 
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ed  with  a  circumstance  that  rendered  it  peca* 
liarly  interesting  to  us.  Mr.  de  Borda,  whose 
death  we  deplored^  was  it*s  inmate  during  his 
last  visit  to  the  Canary  islands.  It  was  in  a  small 
neighbouring  plain,  that  this  gentleman  mea- 
sured the  base,  by  which  he  determined  the 
height  of  the  Peak.  In  this  geometrical  opera- 
tion, the  great  dracoena  of  Orotava  served  as  a 
mark.  If  any  well^-informed  traveller  should 
tome  Aiture  day  undertake  a  new  measurement 
of  the  volcano  with  more  exactness,  and  by 
means  of  astronomical  repeating  circles,  he 
ought  to  measure  the  base,  not  near  Orotava, 
but  near  Silos,  at  a  place  called  Bante.  Accord- 
ing to  Mr.  Broussonet,  there  is  no  pledn  near  the 
Peak  of  greater  extent.  In  herbali^ing  near  La 
Paz,  we  found  a  great  quantity  of  lichen  roccella 
on  the  basaltic  rocks  bathed  by  the  waters  of  the 
sea.  The  archil  of  the  Canaries  is  a  very  ancient 
branch  of  commerce;  this  lichen  is  however 
found  in  less  abundance  in  the  isle  of  Teneriffe^ 
than  in  the  desert  islands  of  Salvage,  La  Gra- 
ciosa,  and  L*  Alegranza,  or  even  in  Canary  and 
Hierro. 

We  left  the  port  of  Orotava  on  the  24th  of 
June  in  the  morning :  we  dined,  as  we  passed 
through  Laguna,  with  the  French  consul.  He 
had  the  kindness  to  take  charge  of  the  geologic 
cal  collections  *  we  had  made,  and  which  we 

*  Mr.  Hergen  has  described  them  in  the  Jnnaies  de  Cienciai 
naturale$,  which  he  published  jointly  with  Abb6  Cavanilles. 
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jlestmed  for  the'king  of  Spaia's  cabinet  of  uatUr 
ral  history.  As  we  left  the  town,  and  turned 
our  eyes  toward  tlie  pad  of  Santa  Cruz,  we  were 
alarmed  at  seeing  our  vessel,  the  Pjzzaro,  under 
way.  On  reacliing  the  port,  we  learnt,  that  she 
was  plying  under  an  easy  saii^  to  wait  for  us. 
The  English  vessels,  that  were  stationed  off  the 
island  of  TenerifFe,  had  disappeared  ;  and  we  had 
not  a  moment  to  lose  to  go  on  board/  We  cm- 
barked  alone,  for  our  fellow-travellers  were  Ca- 
narians,  and  at  the  end  of  their  journey.  We 
regretted  in  this  number  Don  Francisco  Salcedo, 
son  of  the  late  Spanish  governor  of  Louisiana, 
jivhom  we  met  with  again  at  the  Isle  of  Cuba, 
on  our  return  from  the  Oroonoko. 

Not  to  interrupt  the  narrative  of  the  excur- 
sion to  the  top  of  the  Peak,  I  have  said  nothing 
of  the  geological  observations  I  made  on  the 
Mructure  of  this  colossal  mountain,  and  on  the 
jiature  of  the  volcanic  rocks  of  which  it  is  com- 
posed. Before  we  quit  the  Archipelago  of  the 
Canaries,  I  shall  delay  a  moment,  and  bring 
into  one  point  of  view  what  relates  to  the  physi- 
pal  picture  of  these  countries. 

The  mineralogists  who  think,  that  the  end  of 
the  geology  of  volcanoes  is  the  classification  of 
lavas,  the  examination  of  the  ciystals  they  con- 
tain, and  their  description  according  to  their  ex- 
ternal  characters,  are  generally  veiy  well  satis- 
fied, when  they  come  back  from  the  mouth  of  a 
buraing  volcano.    They  return  loaded  with  nu- 
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merous  collections,  which  are  the  principal  ol>^ 
jects  of  their  researches*  This  is  not  the  feeling 
of  those,  who,  without  confounding  descriptive 
mineralogy  ♦  with  geognosy,  endeavour  to  i-aisc 
themselves  to  ideas  generally  interesting,  and 
seek,  in  the  study  of  nature,  for  answers  to  the 
following  questions : 

Is  the  conical  mountain  of  a  volcano  entirely' 
formed  of  liquefied  matter,  heaped  together  by 
successive  eruptions ;  or  does  it  contain  in  it's 
centre  a  nucleus  of  primitive  rocks  covered  with 
lavas,  which  are  these  same  rocks  altered  by 
fire  ?  What  are  the  aflSinities,  which  unite  the 
productions  of  modern  volcanoes  with  the  ba- 
salts, the  phonolites,  and  those  porphyries  with 
basis  of  feldspar,  which  are  without  quartz,  and 
which  cover  the  Cordilleras  of  Peru  arid  Mexico, 
as  well  as  the  small  groups  of  the  Monts  d*Or, 
of  Cantal,  and  of  M6zen  in  France  ?  Has  the  cen- 
tral nucleus  of  volcanoes  been  heated  in  it*s  primi- 
tive position,  and  raised  up,  in  a  softened  state,  by 
the  force  of  the  elastic  vapours,  before  these 
fluids  communicated,  by  means  of  a  crater,  with 
the  external  air  ?  What  is  the  substance,  which, 
for  thousands  of  years,  keeps  up  this  combustion,, 
which  is  sometimes  so  slow,  and  at  other  times 
so  active  ?  Does  this  unknown  cause  act  at  an 
Immense  depth ;  or  does  this  chemical  action 
take  place  in  secondary  rocks  lying  on  granite? 
The  turther  we  are  from  finding  a  solution  of 

*  Oryctognoay* 
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these  problems  in  the  numerous  works  hitherto^ 
published  on  Etna  and  Vesuvius^  the  greater  is 
the  desire  of  the  traveller,  to  see  with  his  own 
eyes.  He  hopes  to  be  more  fortunate  than  those 
who  have  preceded  him ;  he  wishes  to  form  a 
precise  idea  of  the  geological  relations^  the  vol- 
cano and  the  neighbouring  mountains  bear  to 
each  other :  but  how  often  is  he  disappointed, 
when,  on  the  limits  of  the  primitive  soil,  enorm- 
ous banks  of  tufa  and  puzzolana  render  every  ob- 
servation on  the  position  and  stratification  im- 
possible !  We  reach  the  inside  of  the  crater  with 
less  diflSculty  than  we  at  finst  expected ;  we  ex- 
amine the  cone  from  it's  summit  to  it*s  basis ; 
we  are  struck  with  the  difference  in  the  produce 
of  each  eruption,  and  with  the  analogy  which 
still  exists  between  the  lavas  of  the  same  vol- 
cano :  but,  notwithstanding  the  care  with  which 
we  interrogate  nature,  and  the  number  of  par- 
tial observations  which  are  presented  at  every 
step,  we  return  from  the  summit  of  a  burning 
volcano  less  satisfied,  than  when  we  were  pre- 
paring to  go  thither.  It  is  after  we  have  studied 
them  on  the  spot,  that  the  volcanic  phenomena 
appear  still  more  isolated,  more  variable,  more 
obscure,  than  we  figure  them  when  consulting 
the  narratives  of  tmvellers. 

These  reflections  occurred  to  me  on  returning 
from  the  summit  of  tlie  Peak  of  Teneriife,  tliQ 
first  unextinct  volcano  I  had  yet  visited,    Tbey 


f  etumed  anew,  whenever  in  South  America,  er 
in  Mexico,  I  had  occasion  to  examine  volcanic 
mountains.  If  we  reflect  on  the  little  progress, 
which  the  labours  of  mineralogists,  and  the  dis- 
coveries in  chemistry,  have  made  toward  the 
Jcnowledge  of  the  physical  geology  of  mountains, 
we  cannot  help  being  affected  with  a  painful 
sentiment ;  and  this  is  felt  still  more  strongly  by 
those,  who,  questioning  nature  under  different 
climates,  are  more  occupied  by  the  problems 
they  have  not  been  able  to  solve,  than  with  the 
small  number  of  results  they  ha\re  obtained. 
.  The  Peak  of  Ayadyrma,  or  of  Echeyde*,  is  a 
conic  and  isolated  mountain,  placed  in  an  islet 
of  very  small  circumference.  The  learned,  who 
do  not  take  into  consideration  the  whole  surface 
of  the  Globe,  believe,  that  these  three  circum- 
stances are  common  to  the  greater  pail  of  vol- 
canoes. They  cite,  in  support  of  their  opinion, 
Etna,  the  Peak  of  the  Azores,  the  Solfatara  of 
Guadaloupe,  the  Trois-Salazes  of  the  Isle  of 
3ourbon,  and  that  archipelago  of  volcanoes  con- 
tained in  the  Indian  Sea  and  the  Great  Ocean. 
In  Europe  and  in  Asia,  as  far  as  the  interior  of 
the  latter  continent  is  known,  no  burning  vol- 
cano is  situate  in  a  chain  of  mountains ;  all  being 
at  a  greater  or  less  distance  from  these  chains. 

*  The  word  Eckeyie,  which  signifies  HeU  in  the  language 
of  the  Guanches,  has  been  corrupted  by  the  Europeans  into 
Teyde.     . 
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In  the  New  Worlds  on  the  contrary,  and  this  fact 
deserves  the  greatest  attention,  the  volcanoes  the 
most  stupendous  for  their  masses  form  a  part  of 
the  Cordilleras  themselves.  The  mountains  of 
mica-slate  and  gneiss  in  Peru  and  New  Grenada 
immediately  touch  th^ volcanic  porphyries  of  the 
provinces  of  Quito  and  Pasto.  To  the  south 
and  north  of  these  countries,  in  Chili  and  in  the 
kingdom  of  Guatimala,  the  active  volcanoes  are 
grouped  in  rows.  They  are  the  continuation,  as 
we  may  say,  of  the  chains  of  primitive  rocks ; 
Itnd  if  the  volcanic  fire  has  broken  forth  in  some 
plain  far  from  the  Cordilleras,  as  in  mount  San^ 
gay  and  JoruUo*,  we  must  consider  this  pheno- 
menon as  an  exception  to  the  law,  which  nature 
seems  to  have  imposed  on  these  regions.  I  here 
ought  to  state  again  these  geological  £etcts,  be- 

* 

cause  this  pretended  isolated  situation  of  every 
volcano  has  been  opposed  to  the  idea,  that  the 
Peak  of  TenerifFe,  and  the  other  volcanic  sum- 
mits of  the  Canary  Islands,  are  the  remains  of  a 
submerged  chain  of  mountains.  The  observa- 
tions, which  have  been  made  on  the  grouping  of 
the  volcanoes  in  America,  prove,  that  the  ancient 
state  of  things  represented  in  the  conjectural  map 
of  the  Atlantic  by  Mr.  Bory  de  St.  Vincent  f  is  no 

*  Two  volcanoea  of  the  provinces  of  Quixos  and  Mechoacan^ 
one  in  the  soathern,  and  the  other  in  the  northern  hemi« 
ipbere. 

t  The  question,  M^hether  the  traditions  of  the  ancients  r»* 
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way  in  contradiction  to  the  acknowledged  kws 
of  nature ;  and  that  nothing  opposes  our  admits! 
ting,  that  the  summits  of  Porto  Santo,  Madeira,, 
and  the  Fortunate  Islands,  may  heretofore  have 
formed,  either  a  distinct  range  of  primitive 
mountains,  or  the  western  extremity  of  the 
cliain  of  Atlas. 

The  Peak  of  Teyde  forms  a  pyramidal  ma» 
like  Etna,  Tungurahua,  and  P<^)Ocatepetl.  This 
physiognomic  character  is  very  far  from  being 
common  to  all  volcanoes.  We  have  seen  some 
in  the  southern  hemisphere,  which,  instead  of 
having  the  form  of  a  cone  or  a  bell,  are  length-? 
ened  in  one  direction,  having  the  ridge  some- 
times smooth,  and  at  others  rough  with  small 
pointed  rocks.  This  structure  is  peculiar  to 
Antisana  and  Pichincha,  two  burning  mountains 
of  the  province  of  Quito ;  and  the  absence  of  the 
conic  form  ought  never  to  be  considered  as  a 
reason  excluding  a  volcanic  origin.  I  shall  de- 
velope  in  the  progress  of  this  work  some  of  the 
analogies,  which  I  think  I  have  perceived  be- 

^pecting^  the  ^tlaqtis  are  fouDcled  on  hbtorical  facts,  is  en- 
tirely different  fW)ni  this,  whether  the  Archipelago  of  the  Ca- 
naries and  the  adjacent  islands  are  the  wrecks  of  a  chain  of 
mountains,  rent  and  sunk  in  the  sea  in  one  of.  the.  great' con? 
Tulsions  of  our  Globe.  I  do  not  pretend  to  form  any  opiuioQ 
in  favour  of  the  existence  of  the  Atlantis ;  but  I  endeavour 
to  prove,  that  the  Canaries  have  no  more  been  created  by  vol- 
eanoes,  than  the  whole  body  of  the  smaller  Antilles  has  hee^ 
^rmed  hy  padrepores. 
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tween  the  physiognomy  of  volcanoes  and  the 
antiquity  of  their  rocks.  It  is  hero  sufficient  to 
observe  in  general^  that  the  summits^  which  are 
still  subject  to  eruptions  of  the  greatest  vio- 
lence, and  at  the  nearest  periods  to  each  other^ 
are  slender  peaks  of  a  conic  form :  that  the  moun- 
tains with  lengthened  summits^  and  rugged  with 
small  stony  masses,  are  very  old  volcanoes,  and 
near  being  extinguished ;  and  that  rounded  tops 
in  the  form  of  domesy  or  beUs,  indicate  those  pro- 
blematic porphyries,  which  are  supposed  to  have 
been  heated  in  their  primitive  place,  penetrated 
by  vapors,  and  forced  up  in  a  softened  state, 
without  having  ever  flowed  as  real  lithoidal  lavas. 
To  the  first*  of  these  distinctions  belong  Coto- 
paxi,  the  Peak  of  Teneriffe,  and  that  of  Orizava 
in  Mexico.  The  second  *f-  is  common  to  Car- 
gueirazo  and  Pichincha,  in  the  province  of 
Quito;  to  the  volcano  of  Puracey,  near  Popa- 
yan;  and  perhaps  also  to  Hecla,  in  Iceland. 
The  third:}:  and  last  is  found  in  the  majestic 
figure  of  Chimborazo,  and,  if  it  be  permitted  to 
place  by  the  side  of  this  colossus  a  hill  of  Europe, 
in  the  Great  Sarcouy  in  Auvergne. 

In  order  to  form  a  more  exact  idea  of  the  ex- 
ternal structure  of  volcanoes,  it  is  impoitant  to 
compare  their  perpendicular  height  with  their 

*  Picturesque  Atlas,  folio^  PI.  10. 
t  Ibid,  PI.  61. 
I  Ibid,  PI.  la. 
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elrcumference.  This  however  cannot  be  done 
tdth  any  exactness,  unless  the  mountains  are 
isolated,  and  placed  on  a  plain  which  is  nearly 
on  a  level  with  the  sea.  In  calculating  the  cir- 
cumference of  the  Peak  of  Teneriffe  in  a  curve 
passing  through  the  port  of  Orotava,  Garachico, 
Adexe,  and  Guimar,  and  setting  aside  the  pro- 
longations of  lt*s  basis  toward  the  forest  of  La-^ 
guna^  and  the  north-east  cape  of  the  island,  we 
find  that  this  extent  is  more  than  54000  toises. 
TTie  height  of  the  Peak  is  consequently  one  twen- 
ty-eighth of  the  circumference  of  it's  basis.  Mr. 
Von  Bueh  found  a  thirty-third  for  Vesuvius; 
and  which  perhaps  is  less  certain,  a  thirty-fourth 
for  Etna*.  If  the  slope  of  these  three  volcanoes 
were  uniform  from  the  summit  to  it*s  basis,  the 
Peak  of  Teyde  would  have  an  inclination  of  12* 
aiK,  Vesuvius  12o  41',  and  Etna  10^  13';  a  result 
which  must  astonish  those,  who  do  not  reflect 
on  what  constitutes  an  average  slope.    In  a  very 

♦  Gilbert,  Annalen  der  Physik,  B.  5,  p.  455,  Vesaviuft 
18  133,000.  palmas,  or  eighteen  nautical  miles  in  circumfer- 
ence. The  horizontal  distance  from  Resina  to  the  crater  is 
3700  toises.  Italian  mineralogists  have  estimated  the  cir- 
cumference of  Etna  at  840,000  pafanas,  or  119  miles.  With 
these  data,  the  ratio  of  the  height  to  the  circumierence  woidd 
be  only  ^  seventy-second;  but  I  find  on  tracing  a  curve 
through  Catania,  Palermo,  Bronte,  and  Piemonte,  only  62 
miles  in  circumference  according  to  the  best  maps.  This  in- 
creases the  ratio  to  a  fifty-fourth.  Does  the  basis  fall  on  the 
outside  of  the  curve  that  £  assume? 
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long  ascent,  slopes  of  three  or  four  degrees  alter* 
hate  with  others  which  are  inclined  from  25  to 
SO  degrees ;  and  the  latter  only  strike  our  ima^ 
^nation^  because  we  think  all  the  slopes  of  moun^ 
tains  more  steep  than  they  rcjally  are.  I  may 
cite  in  support  of  this  consideration  the  example 
of  the  ascent  from  the  port  of  Vera  Cruz  to  the 
elevated  plain  of  Mexico.  It  is  on  the  eastern 
slope  of  the  Cordilleras  that  a  road  has  beeii 
traced,  which  for  ages  has  not  been  frequented 
except  on  foot^  or  on  the  back  of  mules«  From 
Encero  to  the  small  Indian  village  of  Las  V^gaS|, 
there  are  7500  toises  of  horizontal  distai^ie  i  ftiui 
Encero  being,  according  to  my  barometric  mea- 
surement, 746  toises  lower  than  Las  Vigas,  the 
result,  for  the  mean  slope,  is  only  an  angle  of 
5^40^. 

I  have  drawn  on  the  same  plate,  the  profilai 
oS  thc^  Peak  of  Teaeriffe,  Cotopaxi,  and  Vesuvius* 
I  could  have  wished  to  have  substituted  Etna 
for  this  last  mountain,  because  it's  form  is  more 
-  analogous  to  that  of  the  two  volcanoes  of  Ame- 
rica* and  Africa ;  but  I  chose  to  trace  only  the 
outlines  of  mountains  that  I  had  visited  and 
measured  myself;  and  with  respect  to  Etna  1 
should  have  wanted  data  for  the  intermediary 
heights*  I  ought  also  to  observe,  that,  in  the 
three  profiles,  the  scales  of  distances  and  of 
heights  have  the  same  proportions.  The  dis- 
tances  have  been  determined  after  the  charts  t>f 
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!Zanoni,  Borda,  and  La  Condamine*  The  reader 
versed  in  the  practice  of  levelling  will  not  bar 
astonished  at  the  very  gentle  slope^  which  these 
profiles  seem  to  indicate.  In  nature,  an  in* 
clined  plane  of  an  angle  of  35"*  appears  to  be 
SO'' :  we  scarcely  dare  go  down  a  hill  of  22*  slope 
in  a  carriage ;  and  the  parts  of  the  volcanic  cones, 
that  are  inclined  40''  or  4T,  are  almost  inacces- 
sible, though  the  foot  may  form  steps  by  plung- 
ing it  in  the  ashes.    I  have  recorded  in  a  note  * 

*  In  places  wbere  tbere  were  at  tbe  same  time  slopes 
tBOvered  with  tnfted|prass  and  loose  sands  I  took  the  following 
measures: 

5^1  slope  already  of  a  very  marked  inclinatioD.  In  France  the 

high  roads  most  not  exceed  4^  46^ by  law; 
15^,  slope  extremely  steep,  and  which  we  cannot  descend  in 

a  carriage ; 
97^9  slope  almort  inaccessible  on   foot,  if  the  bottom  be  a 

naked  rock»  or  a  turf  too  thick  to  form  steps.    The  body 

"fiiSs  backwards  when  the  tibia  makes  a  smaller  angle  tfaaa 

63*»  with  the  sole  of  the  foot; 
42^y  the  steepest  slope  that  can  be  climbed  on  foot  in  a  ground 

that  is  sandy,  or  covered  with  volcanic  ashes* 

When  the  slope  is  44**,  it  is  almost  impossible  to  scale  it, 
though  the  ground  permits  the  forming  of  steps  by  thrusting 
in  the  foot.  The  cones  of  volcanoes  have  a  medium  slope 
irom  33*  to  40^.  The  steepest  parts  of  these  cones,  either  of 
Vesuvius,  the  Peak  of  Tenerifie,  the  volcano  of  Pichincha, 
or  Jomllo,  are  from  40"  to  42^.  A  slope  of  55^  is  quite 
inaccessible.  If  seen  from  above  it  would  be  estimated  at 
75*. 
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the  expenihettts  I  made  on  the  diMculties  aiising 
from  the  declivities  in  mountainous  countries. 

Isolated  volcanoes,  in  the  most  distant  t:e^ 
gioiis^  are  very  analogous  in  their  structure. 
At  great  elevations  all  have  considerable  plains^ 
in  the  middle  of  which  arises  a  cone  perfectly 
circular.  Thus  at  Cotopaxi  the  plains  of  Suni- 
guaicu  extend  beyond  the  farm  of  Pansache. 
The  stony  summit  of  Antisana,  covered  with 
eternal  SnoW,  forms  an  islet  in  the  midst  of  an 
immense  plain,  the  surface  of  which  is  twelve 
leagues  square,  while  it's  height  exceeds  that  of 
the  Peak  of  Teneriife  two  hundred  toises.  At 
VesuviuSj  at  thfee  hundred  and  seventy  toises 
high,  the  cone  detaches  itself  from  the  plain  of 
Atrio  del  Cavallo.  The  Peak  of  TenerifFe  pre- 
sents two  of  these  elevated  plains,  the  uppermost 
of  whidh,  at  the  foot  of  the  Piton,  is  as  high  as 
Etna,  and  of  very  little  extent ;  while  the  lower- 
most, covered  with  tufts  of  retama  (spartium 
ntibigenum),  reaches  as  far  as  the  Estancia  de 
los  Ingleses.  This  rises  above  the  level  of  the 
sea,  almost  as  high  as  the  city  of  Quito,  and  the 
summit  of  Mount  Lebanon. 

The  greater  the  quantity  of  matter  that  has 
issued  from  the  crater  of  a  mountain,  the  more 
elevated  is  it^s  cone  of  ashes  in  proportion  to  the 
perpendicular  height  of  the  volcano  itself.  No- 
thing is  more  striking  under  this  point  of  view^ 
than  the  diiference  of  structure  between  Vesu^ 

VOL.  I.  p 
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yixis^  tbe  Vbak  of  Teneriffe,  and  nchincha*  I 
have  chosen  this  last  volcaAo  in  prefeirenee^  be- 
cause it's  summit  *  enters  scarcely  within  the 
limit  of  the  perpeUial  snows.  The  cone  of  Co^ 
topaxi,  the  form  of  which  is  the  most  elegant  and 
most  i-egular  hitherto  kilown,  is  &49  toises  in 
height;  but  it  is  impossible  to  decide^  wfa^htt 
the  whole  of  this  mass  is  covered  with  ashes* 


Height  of  tbe 
cone  covered 
'With  ashes* 


ffopSSoB 
the  cone  to  th 
total  height 


Karnes  of  the  volcanoes. 


Vestivias 


Peak  of  Teneriflfe 


Picbincha 


Total  height 
in  toises. 


006 


1904 


2490 


2  00 


84 


240 


I 


1 

M 


This  table  seems  to  indicate^  what  we  shall 
have  an  opportunity  of  proving  more  amply 
hereafter,  that  the  Peak  of  Teneriffe  belongs  to 
that  group  of  great  volcanoes,  which,  like  EUia 
and  Antisana,  have  had  more  copious  eruptions 
from  their  sides  than  from  the  summit.  Thutf 
the  crater  at  the  extremity  of  the  Piton^  which 

*  I  have  roeasared  the  sammit  of  Picliincha,  that  is  the 
amall  moontam  covered  with  ashes  above  the  JJano  del  Vul- 
can, to  the  north  of  Alto  de  Chuqnira.  This  mount  has  not 
however  the  regular  form  of  a  cone.  As  to  Vesuvius,  I  hare 
indicated  the  mean  height  of  the  Sugar-Loaf,  on  aecooat  of 
the  great  difference  between  the  two  ediges  of  the  crater. 


is  es^lled  the  Caldera,  is  extremely  small ;  and 
this  diminutiyeness  had  already  struck  Mr.  de 
Borda,  and  other  travellers,  who  took  little  in* 
terest  in  geolo^cal  investigations. 

As  to  the  nature  of  the  rocks  which  compose 
the  soil  of  Teaeri£fe,  we  must  first  distinguish 
between  productions  of  the  present  volcano,  and 
the  range  of  basaltic  mountains,  which  surround 
the  Peak,  and  which  do  not  rise  more  than  five 
or  six  hundred  toises  above  the  level  of  the 
Ocean.  Here,  as  welj  as  in  Italy,  Mexico,  and 
the  Cordilleras  of  Quito,  the  rocks  of  trapp-for« 
mation  *  are  at  a  distance  from  the  currents  of 
recent  lavas ;  every  thing  shows,  that  these 
two  classes  of  substances,  though  they  owe  their 
i^ngin  to  similar  phenomena,  date  from  very 
different  periods.  It  is  important  to  geology, 
not  to  coofQund  the  currents  of  modern  lavai^ 
the  heaps  of  basalt^  greenstone,  and  phonolit^ 
wMeb  are  dispersed  over  the  primitit^  and 
secondary  formatiOBS/x^with  those  porphyroid 
nasses  with  basis  of  cmtipact  feldspar  ^,  which 

*  The  trapprnformatiott  inclades  tbe  luuialts,  greenstone 
'(grtaistein),  the  trappean  porphyries,  the  phonolites  orporm 
pkyrsthieftr,  tfec. 

t  These  petrosiliceons  masses  contaio  ritreoas  ftz^d  often 
ealcined  crystab  of  feldspar,  of  hornblende,^  of  pyroxene,  a 
little  of  olivine,  but  scarcely  any  quarts.  To  this  very  am- 
Inguoas  formation  belong  the.  trappean  porphyries  of  Chim- 
borazo  and  of  Riobamba  in  America,  of  the  Euganean  moan* 
tains  in  Italy,  and  of  the  Siebengebirge  in  Germany;  as  well 

P  2  • 
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perhaps  have  never  been  perfectly  liquefied,  but 
which  do  not  less  belong  to  the  domain  of  vol- 
canoes. 

In  the  isle  of  Ten eriffe  strata  of  tula,  puzzo- 
lana,  and  clay,  separate  the  range  of  basaltic 
hills  frorn  the'  currents  of  recent  lithoid  lavas^ 
and  from  the  eruptions  of  the  present  volcano. 
In  the  same  manner  as  the  eruptions  of  Epomeo 
jn  the  isle  of  Ischia,  and  those  of  Jorulloin 
Mexico,  have  taken  place  in  countries  covered 
with  trappean  porphyry,  ancient  basalt,  and 
volcanic  ashes,  so  the  Peak  of  Teyde  has  raised 
itself  amidst  the  wrecks  of  submarine  volcanoes 
Notwithstanding  the  difference  of  composition  in 
the  recent  lavas  of  the  Peak,  there  is  a  certain 
regularity  of  position,  which  must  strike  the 
naturalist  the  least  skilled  in  geognosy.  The 
great  elevated  plain  of  Retama  separates  the 
black,  basaltic,  and  earthlike  lava,  from  the  vi- 
treous and  feldsparry  lava,  the  basis  of  which  is 
obsidian,  pitchstone,  and  phonolite.  This  phe- 
nomenon is  so  much  the  more  remarkable,  as  in 
Bohemia,  and  other  parts  of  Europe,  the  /wr- 
phyrschiefer  with  base  of  phonolite  *  covers 
also  the  convex  summits  of  the  basaltic  moun- 
tains. 

»8  tbe  donates  of  th#  Great-Sarcuy,  of  Poy-de'Dome,  of  tb« 
little-Oeirsou^  and  of  one  part  of  the  Fuj  Chopine  in  Aa« 
vergne. 

.  *  Kiipgttein*  Werner, 


213 

, '  We  have  already  observed,  that  from  the  le- 
vel of  the  sea  to  Poitillo,  and  as  far  as  the  en- 
trance on  the  elevated  plain  of  the  Retama^ 
that  is  two  thirds  of  the  total  height  of  the  vol- 
cano, the  ground  is  so  covered  with  plants,  that 
it  is  difficult  to  make  geological  observations. 
The  currents  of  lava,  which  we  discover  on  the 
slope  of  Monte  Verde,  between  the  beautiful 
spring  of  Dornajito  and  Caravela,  are  black 
masses,  altered  by  decomposition,  sometimes 
porous,  and  with  very  oblong  pores.  The  basis 
.of  these  lower  lavas  is  rather  wacke  than  basalt ; 
when  it  is  spongy,  it  resembles  the  amygda- 
loids  *  of  Frankfort  on  the  Main.  It's  fracture 
is  generally  irregular ;  wherever  it  is  conchoidal, 
we  may  presume,  that  the  cooling  was  more 
rapid,  and  the  mass  was  exposed  to  a  less  pow- 
erful pressure.  These  currents  of  lava  are  no« 
divided  into  regular  prisms,  but  into  very  thin 
layei*s,  not  very  regular  in  their  inclination; 
they  eoatain  much  olivine,  small  grains  of  mag- 
netic iron,  and  augits,  the  color  of  which  often 
varies  from  a  deep  leek  green  to  an  olive  green', 
and  which  might  be  mistaken  for  crystallized 
olivine,  though  no  transition  from  one  to  the 
other  of  these  substances  exists  f .    Hornblende^ 

*  Wakkenartiger  mandeUte'm  of  Sleinkaute* 
t  Steffhis,   Handbuch   der  Ori/ktognosie,  T.  i.  8.  3(54.     The 
crystals  which  Mr.  Friesleben  and  myself  have  made  known 
under  the  deaomiuation  of  foliated  olivine  {dltcUn^cr  olhin) 
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or  amphibole,  is  in  general  very  rare  at  Teneriffe, 
not  only  in  the  modem  lithoid  lavas,  but  alsd 
in  the  ancient  basalts^  as  has  been  observed  b^ 
Mr.  Cordier,  who  resided  longer  at  the  Canaries 
than  any  other  mineralogist.  Nepheline,  leucite^ 
idocrase,  and  mejonite  have  not  yet  been  seen  at 
the  Peak  of  Teneriffe ;  for  a  reddish  gray  lava, 
trhich  we  found  on  the  slope  of  Monte  Verde, 
and  Which  contains  small  microscopic  crystals^ 
appears  to  me  to  be  an  intimate  mixture  of 
basalt  and  analcime*'.  In  the  same  manner  the 
lava  of  La  Scala,  with  which  the  city  of  Naples 
is  paved,  offers  an  intimate  mixture  of  basalt, 
nepheline,  and  leucite.  With  respect  to  thiik 
,  last  substance,  which  has  hitherto  been  observed 
only  at  Vesuvius,  and  in  the  environs  <tf  Rome, 
it  exists  perhaps  at  the  Peak  of  Teneriffe,  in  the 
oUi  currents  of  lava  that  are  coveted  by  monft 
recent  ejections.  Vesuvius  during  a  long  series 
of  years  ^  has  also  thrown  out  lavto  without 
leucites :  and  if  it  be  true,  as  Mr.  Von  Buch  has 

bdkmg,  according  to  Mr.  Karsten^  fo  the  pyroxetae,  ftugit. 
Joarml  des  Mines  de  Frieberg,  1791,  p.  216. 

*  Tbis  substance,  which  Mr.  Dolomieu  discovered  lb  th« 
amygdaloids  of  Catania  in  Sicily,  and  which  accompanies 
the  stilbites  of  Fassa  in  Tyrol,  forms,  with  the  chahasie  of 
Haiiy,  the  genus  cubicit  of  Werner.  Mr.  Cordier  found  at 
TeneriflTe  zeolite  in  an  amygdaloid  which  covers  the  basalU 
of  La  Punta  di  Naga. 

t  For  instance  in  1760^  1794,  and  1805. 
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rendered  very  probabk  *,  that  these  crystals  arc 
formed  only  in  the  currents  which  flow  either 
from  the  crater  itself^  or  very  near  it*s  brink,  we 
must'Bot  be  surprised^  if  we  do  not  find  them  in 
the  lavas  of  the  Peak^  wluoh  are  almost  all  owing 
to  lateral  eruptions, '  and  which  consequently 
have  been  exposed  to  an  enormous  pressure  in 
the  interior  of  the  volcano. 

In  the  plain  of  Retama,  the  basaltic  lavas  dis- 
i^Kpear  und^*  h^iaps  of  ashes,  and  pumice  stone 
reduced  to  powder.  Thence  to  the  summit^ 
from  1500  to  1900  toises  in  height,  the  volcano 
exhibits  only  vitreous  lava  with  basis  of  pitch- 
Stone -f*  and  obsidian*  These  lavas,  destitute 
of  hornblende  and  mica,  are  of  a  blackish  brown, 
often  varjfing  to  the  deepest  olive  green.  They 
contain  large  crystals  ^offeldi^ar,  which  are  not 
fissured,  and  seldom  vitreous.  *  The  analogy  of 
those  decidedly  volcanic  m^asse^  with  the  resinit 
porphyries  %  of  the  v^ey  of  Tribisch  in  Saxony 
is  very  remarkable;  bi|t  the  latt^*,  which 
'  belong  to  a  very  extended  and  metalliferous 
formation   of  porphyiy  ^,  often  contain  quartz> 

*  Leopold  voit  Buck.  Geogmstmht  Beob.  t  2«  s.  221.  Gil- 
htrtt  Ann,  t.  e>  8.  69.  The  existooce  ofleucitea  (amphig^oes) 
ai  Ar«nd«hi  in  Norway,  io  Seolland,  in  the  Pyrenees,  io 
Tramylvania,  in  Mexico,  does  not  rest  on  very  aecarate 
obeervations. 

t  Petrosilex  r^sinite.    Haiiy. 
■    X  Pechstein-porphyr,  Werner. 

§  We  can  now  distinguish  four  formntions  (havptnkder^ 
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which  is  wanting  in  the  modem  lavas.    Whm 
the  basis  of  the  lavas  of  the  Malpays  changes 

• 

lagtn)  of  porphyry.    The  Jirsf  U  primitive,  and  fouDd  io  sub- 
ordinate] strata  in  the  gneiss,  and  the  mica-slate  (Isaac  at 
Freyberg).    The  second  alternates  with  sycnit :  it  is  older 
than  granwakke,  and  belongs  most  probi^bly  pdready  to  the 
transttioQ  monntaiiis  {ubergangi  gebirge).     It  contiuns  beds  of 
pitchstODi^and  obsidian,  and  even  granular  limestone,  of  which 
^  we  see  instances  near  Meissen  in  Saxon}^ :  it  is  extremely 
rich  in  metals,  and   is  found  in    Mexico  (at  Guanaxuafo, 
Regia,  4irc.),  in  Norway,  in  Sweden,  and  at  Schemnits  in 
Hungary.    The  porphyry  of  Norway  corers,  near  Skeeo, 
granwakke  fmd  mandelstein ;  it  encloses  qrystals  of  quarts* 
J^Tesf  Uolmestnuidty  a  |«d  of  basalt,  which  abounds  in  augit, 
js  interposed  amoqg  the  transition  porphyry.    The  rock  of 
Schemnitz  (the  saxwn  mftalU/erum  of  Ferber  and  Bom),  which 
lies  on  the  thonschiefer,  is  destitute  of  quarts,  and  contains 
hornblende  and  common  feldspar.  It  is  this  second  formation 
of  perpb^'iy,  which  appears  tQ  bare  been  the  ceptre  of  the 
fddest  volcanic  revplotiops.    The  thjrd  fprroation  belongs  to 
the  ancient  ^ndstpne  CtodtettiegendeJ,  which  seems  t^  a  basis 
to  the  alpine   limestone   (alpcn^kalksteiq  or  zechsteiq) :    it 
contains  mandelstein  (amygdaloides)  mixed  with  agate  (at 
Oberstein,  in  the  Palatinate),  and  9ometimes  covers  (in  Thn<^ 
ringia)  strata  of  coal.    The  fourth  formation  of  porphyries  is 
^ppean,  destitute  of  quartz,  anfl»  ewecially  in  America, 
often  mixed  with  olirii|  and  ^ugit ;  it  accompanies  basalts* 
greenstone,  and  phonolites  (Chim)>ora90,  the  province  de  los 
Pastosy  Drachenfels  near  Bonn,  Poy-derD6me).   The  classic 
fication  of  the  porphyries  is  accompaniecl  with  gre^t  difficnl* 
ties.    Granitef  gnptss,  mica-slate  or  micaceous  schist,  thona* 
xbiefer,  and  pbloritschiefer/  form  a  series,  in  which  each  rock 
is  connected  with  that  which  precedes  it.  llie  porphyries,  on 
the  contrary,  are  found,  as  it  were,  isolated  in  the  geognostih 
ca)  system ;  they  offer  transitions  into  each  other,  )>ut  not 
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irom  pitchstone  to  obsidian^  the  color  is  paler,* 
and  mixed  with  gray ;  in  this  case^  the  feldspar 
passes  by  imperceptible  gradations  from  the 
common  to  the  vitreons.  Sometimes  both  ya« 
rieties  meet  in  the  same  fragment,  as  we  ob- 
served also  in  the  trappean  porphyries  of  the 
valley  of  Mexico.  The  feldsparry  iavas  of  the 
Peak,  of  a  much  less  black  color  than  those  of 
Arso,  in  the  ide  of  Ischia,  whiten  at  the  edge 
of  the  crater  from  the  effect  of  the  acid  vapors ; 
but  their  inside  is  no  way  deprived  of  color  like 
that  of  the  feldsparry  lavas  of  the  solfaterra  at 
Naples,  which  perfectly  resemble  th^  trappean 

< 

into  the  substances  oh  which  they  repos^,  (Buck,  Geogno8i» 
Bead,  1.  i,  8.  56.)  As  in  the  course  of  this  work  volcanic  and 
nonvolcanic  porphyries  may  often  occur,  it  dppears  to  me  in* 
dispensible,  to  exhibit  the  general  table  of  the  fffirmatimi^ 
traced  by  the  illustrious  chief  of  the  Freyherg  achool,  fi^ 
his  own  observation,  those  of  Von  Buch,  Bsmark,  and  Fries- 
leben,  and  mine.  -The  great  divisions,  which  are  suscepti- 
ble  of  much  improvement,  are  independent  of  any  hypotliesis 
on  the  origin  of  porphyries,  as  they  relate  only  to  position, 
superposition,  and  relative  age.  The  four  formations  just 
describee!,  may  be  distinguished  by  the  names  of  priinitiTe 
iporphyriea  {urporphi/rc),  of  transition  porphyries  {ubcrgangsm 
porphyre],  secondary  porphyries  (^eBzporphyre),  and  trappean 
porphyries  [trapporphyre).  If  we  confound  the  second  and 
and  fourth  of  these  formations  under  the  common  name  of 
porphyry -lavas,  we  throw  geognosy  back  into  tlie  obscurity 
from  which  it  is  scarce  freed :  we  might  as  well  class  gneiss, 
pica-slate,  and  thonscbiefer,  under  the  general  naipe  of  hw 
^inar  and  schistose  rocks. 
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porphyries  at  the  ft>ot  of  Cfaiihboraza  In  the 
middle  of  the  Malpays,  at  the  height  of  the  ca- 
vern of  ice,  we  fonnd  among  the  vitreous  lavas 
with  the  pitchstone  andobsidian  basis,  blocks  of 
real  greenish-gray,  or  mountain  green  phonolite, 
with  a  smooth  fracture,  and  divided  into  thin 
laminae,  sonorous  and  keen  edged.  These  masses 
were  the  same  as  the  porphyrschiefer  of  the 
mountain  of  Bilin  in  Bohemia ;  we  recognised 
in  them  small  long  ciystals  of  vitreous  feldspar. 
This  regular  disposrtion  of  lithoid  basaltic  lava 
and  feldsparry  vitreous  lava  is  analogous  to  the 
phenomena  of  all  trappean  mountains;  it  re* 
minds  us  of  those  phonolites  lying  in  very  an- 
cient basalts,  those  intimate  mixtures  of  augit 
and  feldspar  which  cov^r  the  hills  of  wakke  or 
porous  amygdaloids :  but  why  are  the  porpby- 
ritic  or  feldsparry  lavas  of  the  Peak  found  only 
on  the  summit  of  the  mountain  ?  Should  we 
conclude  from  this  position,  that  they  are  of  a 
more  reeent  formation  than  the  lithoid  basaltic 
lava,  which  contains  olivine  and  augit  ?  I  can* 
not  admit  this  last  hypothesis ;  for  lateral  erup- 
tions may  have  covered  the  feldsparry  nucleus', 
at  a  period  when  the  crater  had  ceased  if  s  ac- 
tivity.  At  Vesuvius  also,  we  perceive  small 
crystals  of  vitreous  feldspar  only  ia  the  very  an^ 
eient  lavas  of  the  Somma.  These  lavas,  setting 
aside  the  leucite,  very  nearly  resemble  the  pho- 
noUtic  productions  of  the  Feak  of  Teneriffe.   In 
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general  the  Either  we  go  back  from  the  period 
of  modern  eruptions,  the  more  appearance  the 
ctirrent9,  increasing  both  in  size  and  extent,  ac- 
quire of  real  rocks,  in  the  regularity  of  thttr  po^' 
fiition,  in  their  division  into  parallel  strata,  or  in 
their  independence  of  the  present  form  of  %hk 
ground. 

The  Peak  of  Teneriffe  is^  next  to  lipari,  the 
Toloano  that  has  produced  most  obsidian.  This 
abundance  is  so  much  the  more  striking,  as  in 
other  regions  of  the  Earth,  in  Iceland,  in  Hun* 
gary,  in  Mexico,  and  in  the  kingdom  of  Quito,, 
we  meet  with  obsidian  only  at  great  distances 
from  burning  volcanoes.  Sometimes  they  are 
scattered  over  the  fields^in  angular  pieces,  for 
instance,  near  Popayan,  in  South  America ;  at 
other  times  they  form  isolated  rocks,  as  at 
Quinche,  near  Quito ;  in  other  places,  and  this 
poi^tion  is  very  remarkable,  they  are  dissemin* 
ated  in  perlstein,  as  at  Cinapecuaro,  !n  the  prot 
vince  of  Mecfaoacan  *^  and  at  Cabo  de  Gates; 
in  Spain.  At  the  Peak  of  Teneriffe,  the  obsi^ 
dian  is  not  found  toward  the  basis  of  the  vol^ 
eano,  which  is  coveff  ed  with  modern  lava :  it  it 
frequent  only  toward  the  summit,  especially  from 
the  plain  of  Retama,  where  very  fine  specimens 
may  be  collected.  This  peculiar  position,  and 
the  circumstance  that  the  6bsidian  of  the  Peak 
has  been  ejected  by  a  crater,  which  for  ages 

•  To  tho^  i»  est  of  the  city  of  Mexico. 
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]pa8t  has  thrown  out  no  flames^  are  favourable 
to  the  opinion,  that  volcjanic  vitrifications,  where- 
ever  they  are  found,  are  to  be  considered  as  of 
.very  ancient  formation. 

.  Obsidian,  jade,  and  touchstone*,  are  three 
minerals,  which  nations  ignorant  of  the  use  of 
brass  or  iron,  in  all  ages,  employed  to  make 
keen-edged  weapons.  In  the  most  distant  parts 
of  the  Globe,  necessity  fixed  their  choice  on  the 
same  substance.  We  see  wandering  hordes  have 
dragged  with  them,  in  their  distant  excursions, 
ptones,  the  natural  position  of  which  the  mine- 
ralogist has  not  yet  been  able  to  discover.  Hat- 
chets of  jade,  covered  with  Azteck  hieroglyphics, 
which  I  brought  from  Mexico,  resemble  both  in 
their  form  and  nature  those  made  use  Qf  by  the 
Gauls,  and  those  we  find  among  the  ialaaders 
of  the  Pacific  Ocean.  The  Mexicans  dug  obsi* 
dian  in  mines,  which  took .  up  a  vast  extent  of 
ground ;  and  of  it  made  knives,  sword-blades, 
and  razors.  In  like  manner  the  Guanches^  who 
called  obsidian  by  the  name  of  tabona,  fixed 
splinters  of  this  mineral  to  the  ends  of  their 
Jances.  They  carried  on  a  considerable  trade 
in  it  with  the  neighbouring  islands ;  and  f^xxn 
the  consumption  thus  occasioned,  and  the  quan-r 
tity  of  obsidian  which  must  have  been  broken 
in  the  fabrication,  we  may  presume,  that  thi^  mi- 
;ieral  is  become  scarce  from  the  lapi$e  of  age& 

^  Lydischereteip. 
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We  are  surprised  to  see  an  Atlantic  nation  snb< 
stituting;  Uke  the  Americans,  vitriied  lava  fbt 
iron.  In  both  countries,  this  variety  of  lava 
was  employed  as  an  object  of  ornament :  the  in-^ 
habitants  of  Quito  made  beautiful  looking  glasses 
with  an  obsidian  divided  into  parallel  laminae. 

There  are  three  varieties  of  obsidian  at  the 
Peak!  Some  form  enormous  blocks,  several 
toises  long,  and  often  of  a  spheroidal  figure. 
We  might  suppose,  that  they  had  been  thrown 
out  in  a  softened  state,  and  had  undergone  a 
rotaiy  motion.  They  contain  a  quantity  of  vi^ 
treous  feldspai*,  of  a  snow  white  color,  and  the 
most  brilliant  pearly  Justre.  These  obsidians 
are  nevertheless  but  little  transparent  on  the 
edges,  almost  opake,  of  a  brownish  black,  and 
of  an  imperfect  conchoidal  ftucture.  They  pass 
into  pitchstone ;  and  we  may  consider  them  as 
porphyries  with  a  basis  of  obsidian.  'Hie  second 
variety  is  found  in  fi*agments  much  less  consi^ 
derable.  It  is  in  general  of  a  greenish  black, 
sometimes  of  murky  gray,  very  seldom  of  a  per- 
fect black,  like  the  obsidian  of  Hecla  and  Mexico^ 
It's  fracture  is  perfectly  conchoidal,  and  it  is  ex- 
tremely transparent  on  the  edges.  I  have  found 
in  it  neither  hornblende  nor  pyroxene,  but  some 
small  white  points,  which  seem  to  be  feldspar. 
All  the  obsidians  of  the  Peak  are  free  from  those 
^y  masses  of  pearl  or  lavender  blue,  striped, 
and  in  separate  pieces  of  the  form  of  wedgeSj^ 
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contained  in  tihe  olmdian  of  Quito,  MexicO)  and 
' Upari^.and  which  resemble  the  ibroos  plates  of 
the  crystallites  of  our  glass  houses,  on  which  Sir 
James  Hall,  Dr.  Thomson,  and  Mr.  Flenriau  de 
Bdlevue,  have  published  some  very  curious  ob- 
servations « 

f  -The  third  variety  of  obsidian  of  the  Peak  is  the 
most  remarkable  of  the  whole,  from  it's  connec* 
tion  with  pumice  stones.  It  is,  like  the  former^ 
of  a  greenish  black,  sometimes  of  a  murky  gray, 
but  it's  very  thin  plates  alternate  with  layers  of 
pumice  stone.  Dr.  Thomson's  fine  coUection 
at  Naples  contained  similar  examples  of  Mthoid 
lava  of  Vesuvius,  divided  into  very  distinct  plates, 
only  a  line  thick.  The  fibres  of  the  pumice  stone 
of  the  Peak  are  very  seldom  parallel  to  each 
otber,  and  perpendicular  to  the  strata  of  obsi- 
dian; they  are  most  commonly  irregular,  as- 
bestoidal,  like  fibrous  glass-gall ;  and  instead  <^ 
being  dtssemlnaled  in  the'obsidian,  like  crystal- 
lites, they  are  found  simply  adhering  to  one  of 
the  external  surfaces  of  this  substance.  During 
my  stay  at  Madrid,  Mr.  Hergen  showed  me  se* 

•  BibL  Britann,  t  xv,  p.  340;  t  xxvii,  p.  147.  Edin^ 
Trant:,  vd.  v,  PL  1,  No.  3.  Jcwm.  de  Fhys.  an  12,  JhrSai, 
et  QM  13^prairiaL  Tlie  nane  of  crygtaiiitet  has  been  ^pTeo  to 
tbe  crystallized  thin  plates  included  in  glass  cooiiqg  slowly* 
Dr.  Thomson  and  others  indicate  by  the  word  verre  gla$iem$i, 
glass  which  by  slow  cooling  is  wholly  utvcitrificd,  and  has  as- 
sumed the  appearance  of  a  fossile  sobstance^  or  real  glan 
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^verld  q^edmeiis  in  tiie  ihineialdgical  collection  of 
Don  Jose  Clavtjo ;  and  for  a  long  time  the  Spa^ 
nifih  mineralogists  considered  tbem  as  undoubt- 
ed proofed  that  pumice  stone  owes  it's  origin  to 
obsSdian,  in  some  degree  deprived  of  color,  and 
twelled  by  volcanic  fire.  I  was  formerly  of  this 
X^ituon,  which  nusst  be  cofffined  to  one  variety 
only  of  pnmic^.  I  even  thought,  with  many 
oiher  geologists,  that  obstdmn,  so  far  from  being 
nitrified  lava»  belonged  to  rocks  that  were  not 
i^lcanic;  and  that  the  fire,  forcing  rt*s  way 
tlirough  the  basalts,  the  green  stone  rocks,  tiia 
l^honolites,  and  the  porphyries  with  basis  of 
ftttidistone  and  obiaidian,  the  lavas  and  pumice 
Mone  were  no  other  than  these  same  rocks  aU 
tared  by  the  action  of  the  volcanoes.  The  de^ 
privation  of  .color  and  extraordinary  swellings 
which  the  greater  part  of  the  obralians  undergo 
in  a  fok^e  fire,  then:  transttm  into  peehstein,  and 
theit*  position  in  regions  very  distant  firom  burn- 
ing volcanoes,  appear  *"  to  be  phenomena  very 
liifieult  to  reconcile,  when  we  consider  the  ob- 
sidians as  volcanic  glass.  A  more  profound 
study  of  nature,  new  journeys,  and  observations 
made  on  the  productions  of  burning  volcanoes, 
have  led  me  to  renoufuce  those  ideas. 

It  appears  to.  me  at  present  eictremely  pro- 
bable, that  obsidians,  and  porphyries  with  basis 
of  Obsidian,  are  vitrified  masses,  the  cooling  of 

**  Ann.  ivL  M 08.  d'Hist.  nat.  t  iiL  p.  908» 
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which  has  been  too  rapid  to  change  them  into 
lithbid  lava.  I  consider  even  the  perlstein  of 
Mr.  Esmarck  as  an  unvitrified  obsidian:  for 
among  the  minerals  in  the  king*s  cabinet  at 
Berlin  there  are  volcanic  glasses  from  Lipari,  in 
which  we  see  striated  crystallites,  of  a  pearl  gray 
color,  and  of  an  earthy  appearance,  form  gradual 
approaches  to  a  granular  lithoid  lava,  like  the 
perlstein  of  Cinapecuaro,  in  Mexico.  The  ob- 
long bubbles  observed  in  the  obsidians  of  each 
of  the  continents  are  incontestible  proofs  of  their 
ancient  state  of  igneous  Algidity ;  and  Dr.  Thom- 
son  possesses  specimens  from  Lipari,  which  are 
very  instructive  in  this  point  of  view,  because 
fragments  of  red  porphyry,  or  porphyry  lavas^ 
which  do  not  entirely  fill  up  the  cavities  of  the . 
obsidian,  are  found  enveloped  in  them.  We 
might  say,  that  these  fragments  had  not  time  to 
enter  into  complete  solution  in  the  liquefied  mass; 
they  contain  vitreous  feldspar,  and  au^t,  and  are 
the  same  as  the  celebmted  columnar  porphyries 
of  the  island  of  Panaria,  which,  without  having 
made  part  of  a  current  of  lavas,  seem  raised  up 
in  the  form  of  hillocks,  like  so  many  porphyries 
in  Auvergne,  in  the  Euganean  mountains,  and 
in  the  Cordilleras  of  the  Andes. 

The  objections  against  the  volcanic  origin  of 
obsidians,  drawn  from  their  speedy  loss  of  color, 
and  their  swelling  by  a  slow  fire,  are  deprived 
of  their  force  by  the  ingenious  experiments  of  Sir 
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James  Hall,  These  experiments  prove,  that  a 
stone,  which  is  fusible  only  at  thirty  eight  de- 
grees of  Wedgwood's  pyrometer,  yields  a  glass, 
that  softens  at  fourteen  degrees ;  and  that  this 
glass,  melted  again  and  unvitrified  fglastinisi)^ 
is  fusible  again  only  at  thirty  five  d^rees  of  the 
same  pyrometer.  I  applied  the  blowpipe  to  some 
black  pumice  stones  from  the  volcano  of  the 
Isle  of  Bourbon,  which,  on  the  slightest  contact 
of  the  flame,  whitened  and  melted  into  an 
enamel. 

But  whether  obsidians  be  primitive  rocks, 
which  have  undergone  the  action  of  volcanic  fire, 
or  lavas  repeatedly  melted  within  the  crater,  the 
origin  of  the  pumice  stones  which  they  eiivelope 
at  the  Peak  of  Teneriffe  is  not  less  problematic. 
This  subject  is  the  more  worthy^  of  being  inves* 
tigated,  since  it  is  generally  interesting  to  the 
geology  of  volcanoes ;  and  since  an  excellent 
mineralogist*,  after  having  visited  Italy  and  the 
adjacent  islands  with  great  attention,  affirms, 
that  it  is  highly  improbable,  that  pumice  stone 
owes  it's  ori^n  to  the  swelling  of  obsidian. 

On  recurring  to  the  observations,  which  I  have 
had  the  means  of  making  in  Europe,  in  the  Ca- 
nary islands,  and  in  America,  I  conclude,  that 
the  term  pumice  stone  does  not  denote  a  simple 
fossil,  like  the  word  calcedony,  opal,  or  pyroxene, 

'  •  Mr.  Fleariaa  de  Bellevae,  Joarn.  de  Pby.  t  Ix,  p.  451 
«t  461. 
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but  that  it  indicates  only  a  certain  state^  a  ca^ 
pillary  or  fibrous  form,  under  which  several  sub- 
stances thrown  out  by  volcanoes  are  seen.  The 
nature  of  these  substances  is  as  different  as  the 
thickness,  the  tenacity^  the  flexibility,  the  paral- 
lelism, or  the  direction  of  their  fibres.  We  may 
consequently  doubt,  whether  pumice  ought  to 
hold  any  place  in  a  system  of  oryctoguQsy ;  or 
whether,  like  compound  rocks,  they  do  not  ra- 
ther belong  to  the  dopaain  of  geognosy.  1  have 
seen  black  pumice  stones,  in  which  aug^t  and 
hornblende  are  easily  recognised ;  they  are  less 
light,  of  a  spongy  texture,  and  rather  cellular 
than  fibrous.  We  might  be  tempted  to  think^ 
that  these  substances  owe  their  origin  to  basal* 
tic  lavas.  I  have  observed  them  in  the  volcano 
of  Pichincha,  as  well  as  in  the  tufa  of  Pausilippo, 
near  Naples.  Other  pumice  stones,  and  these 
the  most  common,  are  of  a  grayish  white,  or  of 
a  blueish  gray,  with  numerous  paraUel  fibres,  and 
containing  vitreous  feldspar  and  mica.  The 
greater  part  of  the  pumice  stones  of  the  iEolian 
islands,  and  those  I  collected  at  the  foot  of  the 
volcano  of  Sotara,  near  Popayan,  belong  to  this 
class.  They  seem  to  have  been  originally  gra*- 
nitic  rocks,  as  Dolomieu  first  recognised  in  his 
vojrage  to  the  islands  of  Lapari  *.  Assembled 
in  enormous  blocks,  they  sometimes  form  whole 

♦  Dolomieu,  Foy.  aux  lies  de  Upari,  p,  01,  Id.  Mim.  twr  let 
lUi  Fonca,  p.  89. 
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fnountains  &r  from  any  active  volcano.  It  is 
thus  that  we  find  obsidians  between  Llactacnnga 
and  Hambato^  in  the  kingdom  of  Quito,  cover^ 
ing  the  space  of  a  league  square ;  and  in  Hun* 
gary,  where ,  they  were  accurately  examined  by 
Mr.  Esmarck.  This  singular  position  made  the 
Danish  mineralogist  think,  that  they  belonged  to 
the  secondary  or  floetz  formation ;  and  that  the 
volcanic  fire  had  traversed  the  strata  of  pumice, 
as  well  as  the  obsidians  and  the  basalts,  which 
he  equally  considers  as  not  of  volcanic  origin. 
A  tUrd  variety  of  pumice  is  that  with  fragile 
fibres,  somewhat  thick,  transparent  on  the  edges, 
and  of  an  almost  vitreous  lustre,  whieh  exhibits 
the  transition  from  the  granitic  pumice  stone  to 
the  capillary  glass.  This  variety,  which  is  ad- 
herent to  Ihe  green  and  gmyish  obsidian  of  the 
Peak  of  Teneriffe,  seems  to  have  been  produced 
by  the  action  of  the  fire  on  matters  already  vi- 
trified. 

From  the  whole  af  these  considerations  it  re- 
sults, that  it  is  as  erroneous  to  consider  the  whole 
of  the  pumice  stones  as  tumefied  obsidians,  as 
to  look  for  their  origin  exclusively  in  granites 
rendered  fusile  and  fibrous  by  the  action  of  fire, 
or  of  acid  vapors.  It  is  possible,  that  the  obsidians 
themselves  were  enly  liquefied  granites*;  but 

♦  We  meet  sometimes,  thongh  very  rarely,  with  mica  in 
tbe  obsidians :  and  Dolomiea  thinks  he  has  found  nut  only 
feldspar  and  mica,  -but  also  quartz,  in  the  granitic  pumice. 

Q  2 


we  must  distinguish,  wUh  Spallanzaui^  between 
the  pumices  which  draw  their  origin  directly  from 
primitive  rocks,  and  those  whieh,  being  only  al- 
tered volcanic  productions,  vary  like  them  in 
their  composition*.  Ascertain  state,  into  which 
several  heterogeneous  subatances  pass,  or  the 
result  of  a  particular  mode  of  action,  are  insuf- 
ficient to  establish  a  species  in  the  classification 
of  simple  minerals. 

The  experiments  of  Mr.  Da  Camara,  and  those 
I  made  in  1802,  come  in  support  of  the  opinion, 
that  the  ptimice  stones  adherent  to  the  obsidiftns 
of  the  Peak  of  Teneriffe  do  not  unite  to  them 
accidentally,  but  are  produced  by  the  expansion 
of  an  elastic  fluid,  which  is  disengaged  from  the 
compact  vitreous  matter.  This  idea  had  for  a 
long  time  occupied  the  mind  of  a  person  highly 
distinguished  for  his  talents  and  reputation  at 
Quito,  who,  unacquainted  with  the  labors  of  the 
mineralogists  of  Europe,  had  devoted  himself  to 
researches  on  the  volcanoes  of  his  country. 
Don  Juan  de  Larea,  one  of  those  lately  sacrificed 
to  the  friry  of  faction,  had  been  struck  with  the 

Voy.  aax  lies  Podccb,  p.  122;  Yoy.  at)x  lies  de  Lipari,  p. 
83. 

*  The  word  lava  is  still  more  ;i^ague  than  that  of  pumict 
stone.  '*  It  is  sa  little  philosophical  to  require  an  exterior 
description  of  lava,  as  a  mineral  species,  as  it  is  to  ask  the 
general  characters  of  the  mass,  that  fills  the  Teins  of  ore.f 
Jweop.  Yon  Buch,  Geqgnost.  Beub.  vol.  ii,  p.  173. 
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.  phenomena  exhibited  by  obsidians;  ex|}ased  to  a 
white  heat.  He  had  thought,  that,  wherever 
volcanoes  act  in  the  centre  of  a  country  covered 
with  porphjny  with  base  of  obsidian,  the,  elastic 
fluids  must  cause  a  swelling  of  the  liquefied  mass> 
and  act  an  important  part  in  the  ea^rthquakes 
preceding  eruptions.  Without  adopting  an  Opi- 
nion, which  seems  somewhat  bold,  I  made,  in 
concert  with  Mr.  Larea,  a  scrips  of  experiments  . 
on  the  tumefaction  of  the  volcanic  vitrqous  sub- 
stances  at  TenerifFe,  and  on  those  which  are 
found  at  Quinch^,  in  the  kingdom  of  Quito.  To 
judge  of  the  augmentation  of  their  bulk,  we 
measured  pieces  exposed  to  a  forge  fire  of  mor 
derate  heat  by  the  water  they  displaced  from  ^ 
cylindric  glass,  enveloping  the  spongy  mass  with 
a.  thin  coating  of  wax.  According  to  our  expe- 
riments, the  obsidians  swelled  very  unequally : 
those  of  the  Peak  and  the  black  varieties  of  Co- 
topaxiand  of  Quinche  increased  near  five  tim^ 
their  bulk.  The  swelling  on  the  contrary  was 
vety  little  perceptible  in  the  obsidians  .  of  the 
Andes,  the  color  of  which  is  a  brown  approach- 
ing  to  red.  When  the  reddish  variety  is  mingled, 
in  thin  plates,  with  the  black  and  blackish  gray 
obsidians,  the  striated  mass  resembles  porcelain 
jasper*;  and  the  opaice  parts  resist  the  action 
of  the  fire  for  a  length  of  tirrie,  while  those  which 

•  PorzellaD-jaspis  of  Werner ;  tbermantide  porcellaniie  of 
Haiij. 
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are  less  rich  in  oxid  of  iron^  lose  tbeir  dolor  aiid 
tumefy.  What  is  this  substance,  the  disengaging 
of  which  reduces  the  obsidian  to  the  state  of 
white  pumice,  sometimes  fibrous,  and  at  other 
times  spongy,  with  oblong  cells  ?  It  is  easy  to 
perceive,  that  it  really  loses  a  coloring  principle; 
and  that  the  deprivation  6f  color  is  not  merely 
apparent,  that  is  to  say,  it  is  not  owing  to  the 
extreme  tenuity  tp  which  the  laminse  and  fibres 
of  the  volcanic  glass  are  reduced.  Can  we  ad- 
mit, that  this  coloring  principle  "t^  is  a  hydruret 
of  carbon,  analogous  to  that  which  perhaps  exists 
in  the  flint  so  easy  to  whiten  by  fire  ?  Some  ex- 
periments, which  I  made  at  Berlin  in  1806  jointly 
with  Messrs.  Rose  and  Karsten,  on  the  obsidians 
6f  TenerifFe,  Quito,  Mexico,  and  Hungary,  in 
porcelain  retorts,  did  not  yield  any  results  that 
were  satisfisictory. 

Nature  probably  employs  very  differtot  means 
to  produce  the  spongy  and  vitreous  pumices  of 
Teneriffe,  the  pumices  with  parallel  fibres  of  the 
Moliaxi  islands  and  <|f  Llactacunga  "f*,  and  the 
capillary  vitrifications  of  the  Isles  of  Bourbon^ 

*  It  18  remat-kaUe,  that  thj^  priociplc  is  not  always  eqaallj 
▼olatile^  Mr.  Gay-Lawac  saw  lately  obsidians  of  Faroe  not 
M>hiteo  at  a  degree  of  heat,  whioh  totally  deprived  of  color 
pbsidians  of  Mexico^thoagh  from  exterior  appearance  it  woald 
have  been  difficult  to  distiDj^aish  these  substances  from  ona 
another. 

t  Between  Quito  and  Riobamba. 
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wbich  sometimes  resemble  a  spider^s  web  *^ 
We  may  admit,  that  these  differences  consist 
principally  in  the  degree  of  heat  of  the  Toicanic 
ire,  in  tlie  pressure  under  which  this  fire  acts^ 
and  in  the  nature  of  the  rocks  altered  by  it. 
Above  all,  the  pressure,  which  the  obsidians  un- 
dergo in  their  fusion,  explains  why  these  sub* 
Stances,  except  some  varieties  which  I  collected 
near  Popayan,  are  never  found  whitened.  Those 
of  the  pumice  stones  that  have  the  appearance 
ef  being  formed  at  great  depths,  are  fibrous^  of 
silky  lustre,  which  abound  more  in  mica  than  in 
feldspar,  and  in  which,  on  the  Andes,  blocks  of 
eight  or  ten  toises  in  length  have  the  fibres  ex^ 
actly  parallel  with  each  other,  and  perpendicular 
to  the  direction  of  the  strata.  Several  volcanoes 
too  do  not  throw  out  any  pumice  stone ;  and 
those  that  do,  eject  them  only  by  their  crater^ 
after  the  flowing  of  the  lavas.  Several  minerat 
ogists  think,  that  primitive  granular  rocks  may 
be  changed  progressively,  and  in  their  place^ 
either  by  the  fire  or  by  a  penetration  of  hot  and 
acid  vapors,  into  porphyroidal  masses^  oi  a  foli^ 
ated  or  fibrous  texture.  This  opinion  seems 
supported  by  the  existence  of  the  fissUred  and 
fibrous  feldspars,  which  we  found  in  the  trap 
pean  porphyries  of  Quito«    These  crystals  re- 


*  Borj  de  St.  VinceDt,  Yoy.  aux  Ilea  d'Afi  ique,  t.  iii,  p 
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tffemble  rhomboidal  fragments  of  pamice  ston^ 
diseenrinated  in  a  domite  deprived  of  color/ 

The  color  of  the  pumice  stones  of  the  Peak 
leads  to  another  important  observation.  The  sea 
of  white  ashes^  which  encircles  the  Piton,  and  co-? 
vers  the  vast  plain  of  Retama^  is  a  cerain  proof 
of  the  ancient  activity  of  the  crater :  for  in  all 
volcanoes^  even  when  there  are  lateral  eruptions^' 
the  ashes  and  the  rapilli  issue  jointly  with  the 
vapors  only  from  the  opening  at  the  summit  of 
the  mountain.  Now,  at  Teneriffe,  the  black  ra^ 
piUi  extend  from  the  foot  of  the  Peak  to  the  sea- 
shore ;  while  the  white  ashes,  which  are  only 
pamice  g^und  to  powder,  and  among  which  I 
have  discovered,  with  a  lens,  fragments  of  vitre-i 
ous  feldspar  and  pyroxene,  exclusively  occupy 
the  region  next  to  the  Peak.  This  particular 
distribution  seems  to  confirm  the  observations 

« 

made  a  long  time  ago  at  Vesuvius,  that  the  white 
ashes  are  thrown  out  the  last,  and  indicate  the 
end  of  the  eruption.  In  proportion  as  the  elastic 
city  of  the  vapors  diminishes,  the  matter  is 
thrown  to  a  less  distance ;  and  the  black  rapillb 
which  issue  the  first,  when  the  lava  has  ceased 
running,'inu8t  necessarily  reach  farther  than  the 
white  rapilli.  The  last  appear  to  have  under*- 
•gone  the  action  of  a  more  intense  fire. 

I  have  now  examined  the  exterior  structure  of 
the  Peak,  and  the  composition  of  it's  volcanic 
productions,  from  the  region  of  the  coast  to  the 
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top  of  the  Piton^  I  have  endeavoured  to  render 
these  researches  interesting,  by  comparing  the 
phenomena  of  the  volcano  of  Teneriffe  with  those 
that  are  observed  in  other  regions,  the  soil  of 
which  is  equally  undermined  by  subterranean 
fires.  This  mode  of  viewing  Nature  in  the  uni* 
yersality  of  her  relations  is  no  doubt  prejudicial 
to  the  rapidity  suitable  to  an  itiniet):ary ; 'btii(  I 
thought,  that,  in  a  ]:Mu*rative,  the  principal  eB<| 
cf  wiiich'is  the  progress  of  physical  knowledge,  - 
every  other  consideration  ought  to  be  subservi- 
ent to  those  of  instruction  and  utility.  It  is  by 
isolating  facts,  that  travellers  on  every  other  ac-i 
count  respectable,  have  given  birth  to  so  tnany 
false  ideas  of  the  pretended  contrasts,  which  Na* 
ture  offers  in  Africa,  in  New  Holland,  and  on  the 
ridge  of  the  Cordilleras.  The  great  geological 
'  phenomena  are  subject  to  the  same  laws,  as  welt 
as  the  forms  of  plants  and  animals.  The  ties 
.which  unite  these  phenomena,  the  relations 
which  exist  between  such  varied  forms  of  organ* 
ised  beings,  are  discovered  only  when  we  have 
acquired  the  habit  <^f  viewing  the  Globe  as  a 
great  whole ;  and  when  we. consider  in  the  same 
point  of  view  the  composition  of  rocks,  the^ 
'forces'  which  alter  them,  and  the  productions  of 
the  soil,  in  the. most  distant  regions. 
• .  After  having  treated  of  the  Volcanic  substances 
of  the  isle  of  Teneriffe,  we  have  to  solve  a  ques- 
tion intiipately  connected  with  the  preceding  in* 
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Vestigation,  which  in  these  latter  times  hai 
much  engaged  the  attention  of  mineralogists. 
Does  the  Archipelago  of  the  Canary  islands  con* 
tain  any  rocks  of  primitiye  or  secondary  forma* 
tion  ;  or  is  there  any  production  observed,  that 
has  not  been  modified  by  fire  ?  This  interesting 
problem  has  been  examined  by  the  naturalists 
with  Lord  Macartney^  and  by  those  who  accoai^ 
pftnied  Captain  Baudin  in  his  voj^e  to  the 
Aiistral  lands.  Hie  opinions  of  these  distin^ 
guished  scientific  men  are  in  direct  opposition 
to  each  other ;  and  a  contradiction  of  this  na* 
ture  is  so  much  the  more  striking,  as  there  is  .no 
question  here  of  one  of  those  geolo^cal  reveries, 
which  we  are  accustomed  to  call  systems,  but  of 
a  positive  fact,  easy  to  verify. 

Doctor  Gillan,  according  to  the  narrative  of  j^r 
George  Staunton  %  imagined,  that  he  observed^ 
between  Laguna  and  the  port  of  Orotava,  in  very 
deep  ravines,  beds  of  primitive  rocks.  This  asL 
sertion,  though  repeated  by  a  number  of  travels 
lers,  who  copy  each  other,  is  not  the  less  inaecu*- 
rate.  What  Dr.  Gillan  calls  somewhat  vaguely, 
mountains  of  hetrd ferruginous  clay^  are  nothing 
but  an  alluvion,  which  we  find  at  the  foot  of 
every  volcano.  Strata  of  clay  accompany  ba^ 
salts,  as  tufas  the  modem  lavas^  Neither  Mr. 
Cordier  nor  myself  observed  in  any  part  of  Te- 
neriffe  a  primitive  rock,  either  in  it's  natural  places 

•  Voy.  dc  Lord  Macartnej,  t.  iVp.  15. 
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6r  thrown  out  by  the  mouth  of  the  Peak  $  tnA 
the  absence  of  these  rocks  characterizes  ahttost 
every  island  of  small  extent,  that  has  an  unextin^ 
guished  volcano.  We  know  nothing  positive  iji 
the  mountains  of  the  Azores ;  but  it  is'  certain^ 
that  the  island  of  Reunion  \  as  well  as  that  of 
Teneriffe,  exhibits  only  a  heap  of  lavas  and  ba- 
salts. Nb  volcanic  rock  rears  it*s  head,  either  on 
the  Gros  Mome  f,  or  on  the  volcano  of  Bour* 
bon,  or  on  the  colossal  pyramid  of  Cimandef, 
which  is  perhaps  more  elevated  than  the  Peak 
of  the  Canary  islands. 

It  is  nevertheless  asserted  ^,  that  lavas  includ-^ 
ing  fragments  of  granite  have  been  found  on  the 
elevated  plain  of  Retama.  Mr.  Broussonet 
informed  me,  a  short  time  before  his  death,  thaft^ 
on  a  hill  above  Guimar,  fragments  of  micar-slatei 
containing  beautiful  plates  of  specular  iron  had 
been  found*  I  can  affirm  nothing  respecting  the 
accuracy  of  this  observation^  which  it  would  be 
so  much  the  more  important  to  verify,  as  Mu 

*   The  Isle  of  Bourbon. 

t  Blocks  of  graoite^  thrown  out  probably  by  the  ancient 
tolcano  of  the  Gros  Morne,  are  found  near  the  source  of 
Trois-Rivi^res ;  and  th^s  fact  is  so  much  the  more  worthy  at. 
lention,  as  the  neigfaboiDuring  ialands,  known  under  the  name  of 
SechelleSy  are  formed  of  granitic  rocks. — Bonf  de  St.  Vincent ^ 
Voy,  aux  IU$  d'JJrique^  t  i,  p.  338;  t.  ii^  p.  35;  t.  iii,  p. 
145  et  246. 

\  Bory  de  jSt  Vincent^  Essai  sur  les  lies  fortunees^  p. 
218. 
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Ti^dli,  of  Naples,  is  in  possession'  of  a  jfragment 
of  rock  thrown  out  by  Vesuvius  *,  which  I  found 
4o  be  a  real  mica-slate.  Every  thing  that  tends 
to  enlighten  us  with  respect  to  the  site  of  the  vol- 
canic firei,  and  the  position  of  rocks  subject  to 
it's  action,  is  highly  interesting  to  geology. 

It  is  possible,  that,  at  the  Peak  of  Teneriffe,' 
the  fragments  of  primitive  rocks  thrown  out  by 
the  mouth  of  the  volcano  were  less  rare  than 
they  appear  to  be,  and  are  heaped  together  in 
isome  ravine,  which  may  not  yet  have  been  vi- 
sited by  travellers-  In  fact,  at  Vesuvius,  these 
same  iragmeifts  are  met  with  only  in  one  single 
place,  at  the  Fossa-^Grande^  where  they  are  hid- 
den under  a  thick  layer  of  ashes.  If  this  ravine 
had  not  long  ago  caught  the  attention  of  natu- 
ralists, when  masses  of  granular  limestone^  and 
■       •  ' . » 

*  In  the  valuable  coUectioD  of  Dr.  ThomsoD,  who  resided 
at  Naples  till  1805,  is  a  fragment  of  lava  enclosing  a  real 
granite,  which  is  composed  of  i^ddish  feldspar  With  a  pearly 
lustre  like  adularia,  quarts,  mica,  homUende,  und,  what  (is 
very  remarkable,  lazul  te.      But  in  general  the  masses  of 
known  primitive  rocks,  I  mean  those  which  perfectly  resem- 
ble our  granites,  our  gneiss,  and  our  mica-slates,  are  very  rare 
in  lavas ;  the  substances  we  commonly  denote  by  the  name  of 
granite  thrown  out  by  Vesuvius  are  mixtures  of  nepheline, 
mica,  and  pyroxene.     We  are  ignorant  whether  these  mix* 
iures  constitute  rocks  svi  generis  placed  under  granite,  and 
conscqueritly  of  more  aiicient  date ;  or  simply  form  either  in- 
termediate strata  or  veins,  in  the  interior  of  the  primitive 
mountains,  the  tops  of  >\hich  appear  at  tire  surface  of  &• 
Globe. 
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other  pritoitive  rocks,  were  laid  bare  by  the^^ 
rains,  we  might  have  thought  them  as  rare  at 
Vesuvius,  as  they  are,  at  least  ia  appearance,  at 
the  Peak  of  Teneriffe. 

With  respect  to  the  fragments  of  granite, 
gneiss,  and  mica-slate,  which  we  find  on  the 
shores  of  Santa  Cruz  and  Orotava,  they  do  noti 
come  from  the  opposite  coasts  of  Africa,  which 
are  calcareous,  but  were  probably  brought  in 
ships  as  ballast.  They  no  more  belong  to  the 
soil  where  they  lie,  than  the  feldsparry  lavas  of 
Etna,  which  we  observe  in  the  pavements  of 
Hamburgh  and  other  towns  of  thc^north.  The 
naturalist  is  exposed  to  a  thousand  errors,  if  he 
loses  sight  of  the  changes,  which  the  intercourse 
between  nations  produces  on  the  surface  of  the 
Globe.  We  might  be  led  to  say,  that  man,  ex- 
,  patriating  himself,  is  desirous  that  every  thing 
should  change  country  with  him.  Not  only 
plants,  insects,  and  different  species  of  small 
quadrupeds,  follow  him  across  the  ocean;  his 
active  industry  covers  the  shores  with  rocks, 
that  he  has  torn  from  the  soil  in  distant  climes. 
.  If  it  be  certain,  that  no  enlightened  obseiTer 
has  hitherto  found  at  Teneriffe  primitive  strata, 
or  even  those  trappean  and  ambiguous  porphy- 
ries, which  constitute  the  basis  of  Etna*,  and  of 

*  The  Cbevalier  Gioeoi,  who,  like  several  mineralogists  of 
Germany  and  France,  distinguishes  the  basalts  from  the  mo- 
dern lavas,  considers  Etna  as  a  mountain  of  porphyry,  sur* 
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Several  volcanoes  of  the  Andes,  we  must  not  oon* 
elude  from  this  isolated  fact,  that  the  whole  of  the 
Archipelago  of  the  Canaries  is  the  production  of 
submarine  fires.  The  island  of  Gomera  contains 
mountains  of  granite  and  mica-slate  *,  and  it  is 
undoubtedly  in  these  very  ancient  rocks,  that 
we  must  here  seek,  as  well  as  on  all  other  parts 
of  the  Globe  f ,  the  centre  of  the  volcanic  action. 

nottdted  bj  oolomnar  basalts^  which  senre,  in  their  turn,  as 
s  basis  to  the  feldsparry  lavas.  The  last  alone  appear  to  be 
owing  to  the  present  volcano.  The  basalts  and  the  porphy- 
ries belong  to  a  system  of  older  mountains,  which  cover  a 
great  part  of  Sicily.  The  porphyries  of  Etna  are  volcanic 
without  doubt ;  but  every  rock  which  owes  if s  composition 
and  ifis  form  to  the  action  of  fire  and  vapors,  has  not  made 
part  of  aoarrent  of  lavas.  These  observations  appeared  to 
*me  so  much  the  more  necessary,  as  some  very  distinguished 
mineralogists  have  recently  affirmed,  that  the  Peak  of  Tene- 
riffe  and  Vesuvius  are  mountains  of  porphyry  of  Neptunian 
origin,  and  undermined  by  subterranean  fires.  The  lava  of 
h  Scaia  has  been  described  without  hesitation  as  a  particular 
foci,  under  the  name  otgrauaiem,  though  it  issued  from  the 
crater  at  a  well  known  epooha,  in  1631 :  some  have  even 
gone  farther;  they  have  supposed,  that  Somma  exhibits  the 
untouched  nucleus  of  Vesuvius,  though  it's  stratified  mass, 
traversed  by  veins  filled  with  more  recent  lava,  is  identical 
with  the  rock  constituting  the  actual  crater,  which  has  evi- 
dently been  in  a  state  of  fusion.  Somma  exhibits  the  same 
leucites  as  abound  in  the  greater  part  of  the  lavas  of  Vesuvius, 
and  their  crystals  are  included  in  a  phonolite  resembling  that 
of  the  top  of  the  Peak  of  Teneriffe. 
*  Note  manuscrite  de  Mr.  Brousspnet 
t  Dolomieu,  in  the  Joufh.  de  Phys.  179B,  p.  414* 
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Hornblende,  sometimes  pure  and  forming  in^ 
termediate  strata,  at  other  times  mixed  with 
granite,  as  in  the  hasanites  or  basalt  of  the  an-* 
eients,  may,  by  itself,  furnish  all  the  iron  con^ 
tained  in  the  black  and  stony  lavas.  This  quan* 
tity  amounts  in  the  basalt  of  the  modern  mine- 
ralogists only  to  0*20,  while  in  hornblende  it 
exceeds  0*30. 

Were  these  granites  and  these  .micar«lates  of 
Gomera  anciently  united  to  the  chain  of  Atlas, 
as  the  primitive  mountains  of  Corsica  appear  to 
be  the  central  nucleus  of  Bochetta  and  the  Apen^ 
nines  ?  This  question  can  never  be  solved,  till 
mineralogists  shall  have  visited  the  islands  t^t 
BurrouiAi  the  Peak,  and  the  mountains  of  Mo- 
rocco covered  with  eternal  snows.  Whatever  at 
some  future  day 'may  be  the  result  of  these  in« 
vestigations,  we  could  not  admit  with  Mr.  Pe- 
ron  *^  '^  that  in  none  of  the  Canary  Islands  do 
we  meet  with  true  granites ;  and  that,  the  whole 
of  the  Archipelago  being  exclusively  volcanic^ 
the  partisans  of  the  Atkntis  must  suppose,  what 
is  equally  destitute  of  probability,  either  a  con- 
tinent perfectly  volcanic,  or  that  only  the  vol* 
canic  parts  of  that  continent  were  spared  in  the 
catastrophe,  by  which  it  was  swallowed  up.** 

From  the  information  of  several  well  instruct- 
ed persons,  to  whom  I  addressed  myself,  I 
found,  that  there  are  calcareous  formations  in 

*  Voyage  do  DicouTertes  aui^  Terres  Aastraies,  t  i,  p.  24, . 
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the  Great  Canary,  Fortaventura,  and  Lanzer 
rota*.  Iwas  not  able  to  determine  the  nature 
of  this  secondary  rock;  but  it  appears  certain^ 
that  the  island  of  Teneriffe  is  altogether  desti- 
tute of  it;  and  that  among  it's  alluvial  lands  it 
exhibits  only  clayey  calcareous  tufa,  but  which 
alternates  with  volcanic  breccias,  and  which, 
according  to  Mr.  Vieyra*f-,  contains  near  the 
village  of  La  Rambla,  at  Calderas,  and  near 
Candelaria,  plants,  imprints  of  fishes,  buccinites^ 
and  other  fossil  marine  productions.  Mr.  Cor- 
dier  has  brought  away  some  of  this  tufa,  which 
resembles  that  in  the  environs  of  Naples  and 
Rome,  and  contains  fragments  of  reeds.  At 
the  Salvages,  which  La  P6rouse  took  tt  a  dis- 
tance for  a  mass  of  scoriae,  even  fibrous  gypsum 
is  found.  , 

I  had  seen,  while  herbalizing  between  the  port 
of  Orotava  and  the  garden  of  La  Paz,  heaps  of 
grayish  calcareous  stones,  of  an  imperfect  con- 
choidal  fracture,  and  analogous  to  that  of 
Mount  Jura  and  the  Apennines.    I  was  inform- 

*  At  Lanzerota  calcareous  stone  is  barned  to  lime  witb  a 
fire  made  of  the  alhulaga,  a  new  species  of  thorny  and  arbo- 
rescent sonchus. 

t  Notjcias  historicasy  t  i,  p.  35.  The  Isle  of  France^ 
which  rises  in  the  form  of  a  pyramid,  and  in  the  disposition 
of  it's  v^olcanic  hiJls  has  many  points  of  resemblance  with  Te- 
neriffe, has  a  Neptunian  plain  in  the  quartier  des  Pample- 
mousses.  The  calcareous  stone  there  is  filled  with  madre- 
pores.    Bofy  dt  St.  Vincent,  t.  i,  p.  207. 
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ed,til^at,  these  gt<^es  were  extracted  fra«  a 
quarry  near  Ramb}a ; ,  and  that  there  were  simi* 
lar  quarries  near  Realejo^  and  the  mountain  of 
Roxas,  above  Adexa,  This  information,  pro* 
bably  not  very  accurate^  led  me  into  an  error. 
Ab  the  coasts  of  Port^al  consist  of  basalts  co- 
¥,ering  c^lcar^ous  mqks  containing  shells,  I 
thought,  that,  a  trappean  formation,  Jike  that  of 
the  Vicentin  in  JLovibardy,  and  of  Harutsch  in 
Africa,  might  have  extended  from  the  banks  of 
ihe  Tagus  and  Cape  St.  Vincent  as  far  as  the 
Canary  Islands ;  and  that  the  basalts  of  the 
Peak  might  perhaps  conceal  a  secondary  ca\qa* 
reous  stone.  I  mentioned  these  ideas  in  a  letter, 
which  was  not  intended  to  be  made  public ;  an4 
they  have  exposed  me  to  the  severe  rq)rehension 
of  a  naturalist,  according  to  whom  every  voL- 
canic  island  is  only  an  accumulation  of  lavas 
aind  scorise,  and  who  admits  no  fact  contrary  to 
his  own  thepry  of  volcanoes  *. 
Though  Teneriffe  belongs  t»  a  group  of  islands 

*  Examination  of  certain  geological  opinions  ofMr.  de 
Hamboldt,  by  Mr.  6.  A.  De  Luc  {Joum.  de  Pkys.  t.  60,  P. 
1,  p.  114)«  Tins  neoioir,  in  which  we  recognise  an  excellent 
observer,  is  the  eontinaation  of  another  against  Mr.  Kirwap, 
who  thinks,  that  the  lavas  of  Yesuyius  repose  on  the  caj- 
careous  beds  of  the  Apennines.  Ibid.  vol.  xlix.  p.  23 
According  to  the  Theory  of  VJD(^anoe9,  givep  by  Mr.  De  Luc, 
it  is  imjmsibip,  that  a  real  lava  should  contain  fragments 
of  vegetable  substanoes.  Our  collections,  however,  contain 
pieces  of  trunks  of  palm-trees,  enclosed  and  penetrated  by  tlj# 
¥01^.  I,  B 
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of  considerable  extenl,  the  Pfak  exhibits  never^ 
theless  all  the  characters  of  a  monataiti  placed 
on  a  solitary  islet.  As  at  St.  Helena,  the  lead 
finds  no  bottom  *  at  a  little  distance  from  the 
ports  of  Santa  Cruz,  Orotava,  and  Oarachico. 
The  ocean,  as  well  as  the  continents,  has  itV 
mountains  and  it's  plains ;  and,  if  we  except  the 
Andes,  the  volcanic  cones  arb  formed  every 
wherein  the  regions  of  the  Gk>be; 

As  the  Peak  rises  amid  a  system  of  bassdts 
fitnd  old  lava,  and  as  the  whole  part  which  is  vi- 
sible above  the  surface  of  the  waters  exhibits 
bnmt  substances,  it  has  been  supposed,  that  this 
immense  pyramid  is  theeflfectofa  progressive 
accumulation  of  lavas;  or  that  it  contains  in  if s 
centre  a  nucleus  of  primitive  rocks.  Bothcf 
these  suppositions  appear  to  me  improbable.  I 
think  that  there  as  little  existed  mountains  of 
granite,  gneiss,  or  primitive  calcareous  stone, 
where  we  at  present  see  the  tops  of  the  Peakj 
<tf  Vesuvius,  and  of  Etna,  as  in  the  plains  where 
almost  in  our  own  time  haa  been  formed  the  vol- 
cano of  JoruUo,  which  is  more  than  a  third  of 
the  height  of  Vesuvius.  On  examining  the 
circumstances  which  accompanied  the  forma- 
tion of  the  new  island  in  the  Archipelago  of  the 

veiy  liquid  lava  of  the  Isle  of  Bourbon.    See  the  iDteresting 
memoir  of  Mr«  De  Fkuriaa,  /.  c.  voL  U,  p.  441. 

^  ^oy^  de  risiSf  voL  i«  p.  287 ;  Voy.  de  Majnchand«  t  i» 
p.542. 
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Azores  *;  on  carefully  reading  the  minute  and 
ingenuous  narrative,  which  the  Jesuit  Bourguig* 
non  gave  of  the  slow  appearance  of  the  islet  of 
the  little  Kameni,  near  Santorino ;  we  find,  thai 
these  extraordinary  eruptions  are  generally  pre- 
ceded by  a  swelling  of  the  softened  crust  of  the 
Globe.  R4icks  appear  above  the  waters  before 
the  flames  force  their  way,  and  lava  can  issue 
from  the  crater ;  we  must  distinguish  between 
the  nucleus  raised  up^  and  the  mass  of  lavas  and 
ficoriffiy  wUch  successively  increase  it's  dimen* 
iions. 

It  is  true,  in  all  the  revolutions  of  this  kind^ 
which  have  taken  place  since  the  time  that  their 
history  has  been  written,  the  perpendicular 
height  af  the  stony  nucleus  appears  never  to 

*  Sabriaa  islaod.  See  the  letter  of  Captain  Tillard  to  Sir 
Joseph  Baaks,  Phiioi.  Trans,  for  1812,  p.  152.  At  Sabring 
island,  near  St  Michael's,  the  crater  opened  at  the  foot  of  a 
aoiid  rook,  of  almost  a  cubical  (brm.  This  rock,  terminated 
by  A  small  derated  plain  perfectly  even,  is  more  than  two 
fatmdred  loises  in  breadth.  It's  formation  was  anterior  to  that 
of  the  crater,  into  which,  a  few  days  after  ifs  opening;,  the  sea 
made  an  irruption.  At  Kameni,  the  smoke  was  not  eirea 
visible  tiil  twenty  u%  days  after  the  appearance  of  the  raised 
rocks.  PMi»  Trans,  voh  xxvi,  p«  09  and  200 ;  foI.  xxTii,  p. 
958.  All  these  phenomena,  on  which  Mr«  Hawkins  coU 
lee  ed  very  valuable  observations  during  his  abode  at  Santo-> 
rino,  are  unfavorable  to  the  idea  commonly  entertained  of  tho 
origin  of  volcanic  mountains,  which  ascribes  them  to  a  pro* 
gressive  accumulation  of  liquefied  matter,  and  the  diffusion  of 
iavas  iasuing  &om  acealod  mootlL 
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have  exceeded  one  hundred  and  fifty  or  two 
hundred  toises ;  even  taking  into  the  account 
the  depth  of  the  sea,  the  bottom  of  which  had 
been  Kfted  up :  but  when  we  are  considering 
the  great  eflFects  of  nature,  and  the  intensity  of 
it's  forces,  it  is  not  the  bulk  of  the  masses,  that 
ought  to  stop  the  geologist  in  his  speculations. 
Every  thing  indicates,  that  the  physical  changes 
of  which  tradition  has  preserved  the  remem- 
brance, exhibit  but  a  feeble  image  of  those  gi- 
gantic catastrophes,  which  have  given  mountains 
their  present  form,  changed  the  positions  of  the 
rocky  strata,  and  buried  seashells  on  the  summit 
of  the  higher  Alps.  It  was  undoubtedly  in  those 
remote  times,  which  preceded  the  existence  of 
the  human  race,  that  the  raised  crust  of  the 
Globe  produced  those  domes  of  trappean  por- 
phyry, those  hills  of  isolated  basalt  on  vast  ele- 
vated jjlains,  those  solid  nuclei  which  are  clothed 
in  the  modern  lavas  of  the  Peak,  of  Etna,  and 
of  Cotapaxi.  The  volcanic  revolutions  have 
succeeded  each  other  after  long  intervals,  and  at 
very  different  periods ;  of  this  we  see  the  ves- 
tiges in  the  transition  mountains,  in  the  secon- 
dary strata,  and  in  those  of  alluvion.  Volcanoes 
of  earlier  date  than  the  sandstone  and  calcareous 
rocks  hhve  been  for  ag^  extinquished ;  those 
which  are  yet  in  activity  are  in  general  sur- 
rounded only  with  breccias  and  modern  tufas; 
but  nothing  hinders  us  from  admitting,  that  the 
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archipelago  of  the  Canaries  may  exhibit  some 
real  rocks  of  secondary  formation^  if  we  recollect> 
that  subterraneous  fires  have  b^en  there  rekin- 
dled^ in  the  midst  of  a  system  of  basalts  and 
very  ancient  lavas. 

I  should  wander  too  long  from  the  principal 
object  of  my  researches^  were  I  to  pursue  a  sub- 
ject^  in  which  mere  conjecture  supplies  the  place, 
of  geological  fact.  From  those  dark  times^  when 
the  elements,  subjected  to  the  same  laws,  had 
not  yet  attained  their  present  equilibrium,  I  come 
back  to  a  period  less  tumultuous,  nearer  our  own 
age,  and  on  which  tradition  and  history  may 
throw  some  light.  We  seek  in  vain  in  the  Pe- 
riplus  of  Hanno  or  of  Scylax  the  first  notions 
written  on  the  eruptions  of  the  Peakof  TenerifFe. 
Those  navigators  sailed  timidly  along  the  coast^ 
anchoring  every  evening  in  some  bay,  and  had 
no  knowledge  of  a  volcano  distant  fifty-six 
leagues  firom  the  coast  of  Africa.  Hanno  never- 
theless relates,  that  he  saw  torrents  of  light, 
which  seemed  to  fall  on  the  sea ;  that  ev€ry  night 
the  coast  was  covered  with  fires ;  and  that  the 
great  mountain,  called  the  Car  of  the  Gods,  had 
appeared  to  throw  up  sheets  of  flame,  which 
rose  even  to  the  clouds.  But  this  mountain, 
placed  to  the  north  of  the  island  of  the  Gonlli  *, 

•  It  was  In  this*is1and,  that  the  Carthaginian  admiral  saw, 
for  the  first  time,  a  large  species  of  apes  of  hnijlan  form,  the 
Gorilli.     He  describes  them  like  women,  their  body  covered 


^ 
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formed  the  western  extremity  of  the  cfaain  of 
Atlas ;  and  it  is  also  very  QDcertain,  whether  the 
flames  seen  by  Hanno  were  the  effect  of  some 
voleanic  eruption^  or  whether  they  should  be  at* 
tributed  to  the  custom^  common  to  so  many 
nations^  of  setting  fire  to  the  forests  and  dry 
l^rass  of  the  savannahs^  In  onr  own  days  simi- 
lar doubts  were  entertained  by  the  natnralists, 
whoj;  in  the  voyage  of  d*£ntrecasteaux^  saw  th^ 
ijdaod  of  Amsterdam  covered  with  a  thick 
smoke  *.,  On  the  coast  of  the  Caraccas^  trains  of 
reddish  fire^  fed  by  the  burning  grass»  exhibited 
to  me^  for  several  nights,  the  delusive  aspect  of 
a  current  of  lava,  descending  fit>m  the  moun- 
tains, and  dividing  itself  into  several  branches. 
Though  the  journals  of  Hanno  and  Scylax,  in 
the  state  \n^  vjrhioh  they  have  reached  us,^  contain 
no  passage^^  which  we  can  reasonably  apply  to 
the  Canary  islands^  it  is  however  very  probable,, 
that  the  Cartha^nians^  and  even  the  Phoeni- 

entirely  with  bair,  and  vety  ttischieroas,  becanse  tbej  de- 
fended themselves  with  their  teeth  and  nails.  He  boasts  of 
baving  flayed  three  of  them  to  presecFe  their  skina.  Mr. 
Qosselin  places  the  isle  of  the  OorilU  at  the  mouth,  of  th&. 
mer  Nun ;  but,  according  to  this  aooount,  the  lake»  near 
trhich  Hanno  saw  a  multitude  of  elephants  feeding,  should 
be  in  the  latitude  of  thirty-fife  and  a  half,  almost  at  the 
northern  extremity  of  Africa.  Reckerchet  tur  la  Gfograpkk 
des  Jncieru,  t.  i,  p.  74  et  98. 

^  Toy.  de  LabiUarditrc,  t  i,  p.  112.     Foy*  de  d^Enirecau 
t^aus,  t.  i,  p.  45^ 
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ciaos^  had  some  knowledge  *  of  the  Peak  of  Te-» 
neriffe.  In  the  time  of  Plato  and  Aristotle, 
vague  notions  of  it  had  reached  the  Greeks,  who 
considered  the  whole  of  the  coast  of  Africa,  be- 
yond the  Piilains  of  Herculus,  as  thrown  into  dis- 
order by  the  fire  of  yoleanoes  -f.  The  Place  of 
the  Blessed,  which  was  sought  first  in  the  north, 
beyond  the  Riphean  mountains,  among  the  Hy- 
perboreans :{;,  and  then  to  the  south  of  Cyre* 
naica,  was  situate  in  re^ons  that  were  consi* 
dered  as  toward  the  west,   where  the  world 

*  See  a  treatise  by  Mr.  Tdeler,  inserted  id  my  Views  of 
Nature^  U  i,  p.  141;  and  Gosselin,  Recherehn,  t.  i^  p.  135—* 
159.  One  of  the  most  distinguiabed  writers  of  Gennany, 
Mr.  HeereOy  thinks,  that  the  Fortunate  Islaikb  of  Diodorna 
Sicalds  were  Madeira  and  Porto  Santo.  Jfrika,  t.  i,  p.  124^ 
Malte-Brun,  Histoire  de  la  Geagraphie,  p.  76,  90,  et  194L 

t  Jristt  Mirab,  AuioUt,  (jed.  Casaub,)  p.  704.  Solinns  says 
of  Atlas,  vertex  semper  nwaUs  tucet  noctumk  igni^m  ;  bat  thia 
Atlas,  which,  like  the  mountaia  Mera  of  the  Hindoos,  ex- 
hibits a  mixture  of  true  ideas  and  mythological  fictions,  waa 
not  situate  in  one  of  the  islands  of  the  Hesperides,  as  the 
Abbe  Vieyra  admits,  and  after  hnn  several  trayeUers,  who 
hare  described  the  Peak  of  Teoeriffe  {Vieyra,  t  i,  p.  225; 
Bory  de  St.  Vincent,  p.  305).  The  following  passages  leaTO 
no  doubt  on  this  head.  Herod,  iv,  1B4 ;  Straba,  xvii,  (ed. 
Falconer,  t.  ii,  p.  1167) ;  Mela,  iii,  10 ;  Piinyy  t,  1 ;  SoHnus, 
1,  24;  and  eTon  Diocf.  Sic.  iii.  {ed.  West,  t  i,  p.  221). 

/{  Mannert*  Gt(^,der  QrieGhe»»  t  tv.  s.  CT.  /The  idea  of 
the  happiness,  of  Uie|preat  civiliaa^ion,  aiid<>f  the  riches  of 
the  inhabitaats  of  the  norths  wa^  common  to  the  Greeks^  to 
the  people  of  India^  and  to  the  Mexicans. 
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kfiown  to  the  ancients  terminated.  The  nam^ 
of  Fbrtunate  Islands  had  long  been  as  vagne  a 
gignification^  as  that  of  Dorado  among  the  fintf 
Conquerort  of  America.  Happiness  was  thought 
to  reside  at  the  end  of  the  Earth,  as  We  seek 
for  the  most  exquisite  enjoyments  of  the  mind 
itt  an  ideal  world  beyond  the  limits  of  reality. 

\  must  not  be  surprised,  that,  previous  to 
the  time  of  Aristotle,  we  find  no  accurate  notion 
respecting  the  Canary  islands,  and  the  volca- 
noes they  contain,  among  the  Greek  geogra- 
phers. The  only  nation,  whose  navigations  ex- 
tended toward  the  west  and  tlie  north,  the  Car-, 
thaginians^  were  interested  in  throwing  a  veil 
of  mystery  over  those  distant  regions^  While 
the  senate  of  Carthage  was  averse  to  any  partial 
emigration,  it  pointed  out  these  islands  as  8 
•  place  of  refage  in  times  of  trouble  and  public  mis- 
fortune ;  they  were  to  the  Carthaginians,  what 
the  free  soil  of  America  is.  t>ecome  to  Europeans 
amidst  their  religious  and  civil  dissensions. 
•  The  Canaries  were  not  better  known  to  the 
Romans  till  eighty-four  years  before  the  reign 
of  Octavian.  A  private  individual  was  d^sirous^ 
pf  executing  tlie  project^  which  wise  foresight 
had  dictated  to  the  senate*  of  Carthage*  SertOi- 
rius,  conquered  by  Sylla,  wearied  with  the  tu- 
mult of  arms,  looks  out'  for  a  safe  and  peaceable 
retreat.  He  chooses  the  Fortunate  Islands,  pf 
Vhich  a  delightful  picture  liad  been  drawn  for 
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bim  mi  the  coasts  of  Baetica.  He  carc!fi>lly  ccrni^ 
bines  the  notions  he  can  acquire  from  travellers ; 
but  in  the  little  that  has  been  transmitted  to  ta 
of  these  notions,  and  in  the  more  minute  de« 
scriptions  of  Sebosus  and  Juba,  there  is  no 
mention  of  volcanoes  or  volcanic  eruptions* 
Scarcely  can  we  recognise  the  isle  of  Teneiiffe, 
and  the  snows  with  which  the  summit  of  the 
Peak  is  covered  in  winter,  in  the  name  of  Nwa* 
ria,  given  to  one  of  the  Fhrtunate  Islands* 
Hence  we  might  conclude,  that  the  vcdcano  at 
that  time  threw  out  no  flames ;  if  it  were  per- 
mitted to  interpret  the  silence  of  a  few  authors> 
whom  we  know  only  by  short  fragments,  or  dry 
nomenclatures.  The  naturalist  vainly  seeks  in 
history  for  documents  of  the  first  eruptions  of 
the  Peak,  he  no  where  finds  any  but  in  the  Ian- 
guajge  of  the  Guanches,  in  which 'the  word 
Ecbeyde  *  denotes  at  the  same  time  Hell  and 
the  volcano  of  TenerifFe. 

Of  all  the  written  testimonies,  the  oldest  I 
have  found  of  the  activity  of  this  volcano  dates 
from  the  beginning  of  the  sixteenth  century.     It 

*  The  same  mountain  bore  the  name  of  Aya-durmOf  in 
which  Horn  {de  Originib.  Amerk.  p.  155  and  185)  imagines 
he  finds  the  ancient  denomination  of  Atlas ;  which,  according 
to  Strabo,  Pliant  and  Solinusi  was  Dyris.  This  etymology 
is  very  doubtful ;  but  in  not  giving*  more  importance  to  tha 
rowels,  than  they  have  among  the  people  of  the  East,  we  find 
Dyris  almost  complete  in  the  word  Daran,  by  which  the  Ari* 
bian  geographers  denote  the  eastern  part  of  Meant  Alias*    ' 
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is  contained  in  the  narrative  of  the  voyage  *  of 
Aloysio  Cadamusto,  who  landed  at  the  Canaries 
in  1505.  This  traveller  was  witness  of  no  erup^ 
lions,  but  he  positively  affirms,  tliat,  like  Etna^ 
this  mountain  burns  without  interruption,  and 
that  the  fire  has  been  seen  by  Christians  retained 
in  slavery  by  the  Guanches  of  Teneriffe.  The 
Peak  therefore  was  not  at  that  time  in  the  state 
of  repose^  in  which  we  find  it  at  present ;  for  it 
is  certain,  that  no  navigator  or  inhabitant  of 
Teneriffe,  has  seen  issue  from  the  mouth  gI  the 
Peak,  I  will  not  say  flames,  but  even  any  smoke 
that  was  visible  at  a  distance.  Perhaps  it  is  to 
be  wished,  that  the  funnel  of  the  Caldera  may 
open  anew ;  the  lateral  eruptions  would  thus  be 
rendered  less  violent,  and  the  whole  group  of 
islands  Would  ^  have  less  to  fear  firom  the  effects 
of  earthquakes^ • 

*  Nee  silendam  puto  de  insula  Tenerifo,  qa»  et  eximie 
colitar,  &  inter  orbis  insalas  est  eminentior.  Nana  cmlo  serenes 
emious  conspicitur;  adeo  at  qui  absunt  ab  ea  ad  lencas  bis- 
panas  sexaginta  vel  septuaginta  non  difficniter  earn  intueantuc 
Quod  cernatur  a  longe  id  efficit  acaminatns  lapis  adamantinus, 
instar  pyramidis,  in  medio.  Qui  metiti  sunt  lapidetu  aiunt 
altitudine  lucarum  quindecim  mensnram  excedere  ab  ioao  ad 
sttmmum  Terticem.  Is  lapis  jugiter  flagrat,  instar  Minm 
moBtis;  id  affirmant  nostri  Christianiy  qui  capti  aliquando 
hsBC  animadvert^re.  Aloj/sii  Cadamuiti  Navagatio  ad  Ttrrm 
JncognitaSf  c.  8.  i 

t  At  Teneriffe  the  shocks  have  hitherto  been  very  inooosi* 
derable,  and  limited  to  a  small  extent  of  ground.  The  same 
thing  has  b^Q  observed  at  ti^  Isle  oC  bourbon,  and  almost 
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I  have  heard  the  question  discussed  at  Om^ 
tava^  whether  it  can  be  admitted^  that  in  the 
lapse  of  ages  the  Peak  will  begin  again  to  act. 
In  a  matter  so  doubtful^  analogy  alone  can  serve 
as  a  guide.  Now  according  to  the  report  of 
Braccini^  the  interior  of  the  crater  of  Vesuvius 
was  covered  with  shrubs  in  161 L  Every  fhin^ 
then  indicated  the  greatest  tranquillity;  and 
nevertheless  twenty  years  after^  the  same  gulf> 
which  seemed  transformed  into  a  shadowy  vale, 
threw  out  sheets  of  fire,  and  an  enormous  quan-^ 
tity  of  ashes«  Vesuvius  resumed  in  1631  the 
same  activity  it  had  in  1500.  In  the  same  man^ 
ner  it  is  possible,  that  the  crater  of  the  Peak  may 
change  it*8  appearance  at  some  future  period*  It 
is  a  solfatara  Uke  the  tranquil  solfotara  of  Vuz* 
£uoli ;  but  it  is  placed  on  the  summit  (^  a  vol*- 
eano  yet  in  activity* 

The  eruptions  of  the  Peak  have  been  very  rare 
for  two  centuries  past^  and  these  long  intervals 
appear  to  characterize  volcanoes  highly  elevated* 
The  smallest  of  the  whole,  Stromboii,  is  almost 
always  burning.  At  Vesuvius,  the  eruptions  are 
already  rarer,  though  still  more  frequent  than 
those  of  Etna  and  the  Peak  of  Teneriffe*    The 

every  where  at  the  foot  of  barning  Tolcanoes.  At  Naples^ 
earthquakes  precede  the  eruptions,  of  Vesuvius,  they  cease 
iRrhen  the  lava  begins  to  flow,  aud  are  in  general  very  feeble 
in  comparison  of  those  felt  on  the  slope  of  the  calcareoufe 
Apennines* 
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eolossal  summits  of  the  Andes,  Cotopaxi,  and 
Tungurahua,  scarcely  have  an  eruption  once  in 
a  century.  We  might  say,  that  in  active  vol- 
canoes the  frequency  of  the  eruptions  is  in  the 
inverse  ratio  of  the  height  and  the  mass.  The 
Peak  also  had  seemed  extinguished  during  nine- 
ty-two years,  when,  in  1798,  it  made  it's  last 
eruption  hy  a  lateral  opening  formed  m  the 
mountain  of  Chahorra.  In  this  interval  Vesa* 
vius  had  axteen  eruptions. 

I  have  observed  in  another  place*,  that  the 
whole  of  the  mountainous  part  of  the  kingdom 
of  Quito  may  be  consid^ed  as  an  immense  vol- 
cano, occupjring  more  than  seven  hundred  square 
leagues  of  surface,  and  throwing  out  flames  by 
different  cones,  known  under  the  particular  de- 
nominations of  Cotopaxi,  Tungurahua,  and  Pi-* 
chincha.  In  like  manner,  the  whole  group  of 
the  Canary  islands  is  placed,  as  it  were,  on  the 
same  submarine  volcano.  The  fire  makes  it's 
way  sometimes  by  one  and  sometimes  by  another 
of, these  islands.  Teneriffe  alone  contains  in  it's 
centre  an  immense  pyramid  terminated  by  a 
crater,  and  throwing  out  from  one  century  td 
another,  lava  by  it's  flanks.  In  the  other  islands, 
the  different  eruptions  have  taken  place  in  va- 
rious parts ;  and  we  no  where  find  those  isolated 
mountains,  to  which  the  volcanic  effects  are  re- 
strained.   The  basaltic  crust,  formed  by  ancient 

■ 

*  Geograph.  Veget.  p.  180. 
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volcanoes,  scems'every  where  undermined ;  and 
the  currents  of  lava,  seen  at  Lanzerota  and 
Palma,  remind  us  by  every  geological  affinity  of 
the  eruption,  which  took  place  in  1301  at  the 
isle  of  Ischia,  amid  the  tufas  of  Epomeo. 

The  following  is  a  statement  of  the  volcanic 
phenomena,  of  which  the  historians  of  the  Canary 
islands  have  preserved  the  remembrance  since 
the  middle  of  the  ^ixtenth  century. 

» 

Year  1538. 

At  the  period  when  the  island  of  Teneriffe  was 
ravaged  for  the  first  time  by  the  plague  brought 
from  the  Levant^  a  volcano  burst  open,  on  the 
15th  of  April,  in  the  isle  of  Palma,  near  a  spring 
in  the  Partido  de  los  Llanos.  A  mountain  rose 
from  the  earth ;  and  formed  a  crater  at  the  top, 
which  threw  out  a  current  of  lava  a  hundred 
ioises  in  breadth,  and  more  jthan  two  thousand 
five  hundred  in  length*  The  lava  flowed  into 
Ihe  sea,  and,  raising  the  temperature  of  the 
water,  destroyed  the  fish*  at  great  distances 
around 

Year  1646. 
The  13th  of  November,  a  volcanic  mouth 

*  This  same  phenomenon  took  place  in  1811,  near  the 
Azores,  when  the  volcano  of  Sabrina  opened  at  the  bottom  of 
the  ocean.  The  calcined  skeleton  of  a  shark  was  found  in  the 
inandaied  and  exiinguished  crater. 
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<^ned  in  the  island  of  Plalma^  near  Tigalate. 
Two  others  were  formed  on  the  seashore.  The 
lavas  which  issued  from  these  crevices  dried  up 
the  celebrated  spring  of  Furcaliente,  or  Fuente 
Santa ;  the  mineral  waters  of  which  attracted 
the  visits  of  the  diseased,  who  flocked  thither 
even  from  Europe.  According  to  a  popular  trar 
dition,  the  eruption  ceased  in  a  very  extraor- 
dinary manner.  The  image  of  our  Lady  of  the 
Snows,  of  Santa  Cruz,  was  carried  to  the  mouth 
of  the  new  volcano,  and  immediately  there  fell 
such  an  immense  quantity  of  snow,  that  the  fire 
was  extinguished.  In  the  Andes  of  Quito,  the 
Indians  think  they  have  observed,  that  an  abun- 
dance of  snow  water  filtrating  into  volcanoes  in- 
creases their  activity. 

Year  1677. 

Third  emptlon  in  the  isle  of  Palma.  The 
mountain  de  Las  Cabras  threw  out  scoriae  and 
ashes  through  a  multitude  of  small  mouths, 
were  formed  in  succession. 


Year  1704. 

On  the  31st  of  December,  the  Peak  of  Tene- 
riflfe  formed  a  lateral  eruption  in  the  pkdn  De 
los  Infantes,  above  Icore,  in  the  district  of  Gui- 
mar.  Tremendous  earthquakes  preceded  this 
eruption.  On  the  5th  of  January  1 705,  a  second 
opening  took  place  in  the  ravine  of  Almerchiga, 
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« 

z  lea^e  from  Icore.  The  lavas  were  so  abund- 
uat,  that  the  whole  valley  of  Fasnia^  or  Areza, 
was  filled  up.  This  second  mouth  ceased  it*s 
eruption  on  the  13th  of  January.  A  third  was 
Jbrmed  the  2d  of  February^  in  the  Canada  de 
Arafo*  The  lavas  divided  into  three  cunrentSi 
and  threatened  the  village  of  Guimar ;  but  they 
were  stopped  in  the  valley  of  M elosar  by  a  chain 
of  rocks,  which  formed  an  insuperable  obstacle 
to  their  passage.  During  these  eruptions,  the 
town  of  Orotava  separated  from  the  new  mouths 
by  a  very  narrow  dyke,  felt  strong  shocks. 

Year  1706. 

On  the  5th  of  May  an<Aher  lateral  eruption 
of  the  Peak  of  Teneriffe  took  place.  The  mouth 
opened  on  the  south  of  the  port  of  Garachico, 
which  was  then  the  finest  and  most  frequented 
harbour  in  the  island.  This  opulent  and  po- 
puk>ns  city  was  built  on  the  edge  of  a  forest  of 
laurels,  in  a  very  picturesque  situation.  Two 
currents  of  lava  destroyed  it  in  a  few  hours,  not 
a  single  edifice  being  left  standing.  The  port, 
which  had  already  suffered  in  1645  by  the  ac- 
cumulation of  sand  and  mud  caused  by  a  great 
inundation^  was  so  filled  up,  that  the  lavas  form* 
cd  a  promontory  in  the  midst  of  it.  In  the  envi- 
rons of  Garachico,  the  surface  of  the  ground 
changed  ifs  appearance.  Hills  arose  in  the 
plain ;  the  springs  became  dry ;  and  the  rocks. 
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shaken  by  frequent  earthquakes,  remained 
naked,  without  vegetation,  and  without  mould; 
The  fishermen  only  retained  their  affection  for 
their  native  spot.  Intrepid,  like  the  inhabitants 
of  the  Torre  del  Greco,  they  rebuilt  a  small 
village  on  the  masses  of  scoriae,  and  on  the  vitri- 
fied rock. 

Year  1730. 
On  the  1st  of  September  a  dreadful  revolution 
broke  up  the  ascent  of  the  Isle  of  Lanzerota.  A 
new  volcano  opened  at  Temanfaya.  The  lavas 
which  flowed,  and  the  earthquakes  which  ac^ 
companied  the  eruption,  destroyed  a  considerable 
number  of  villages;  among  which  were  the 
three  old  Guanche  townships  of  Tingaia,  Macin- 
tafe,  and  Guatisca.  The  shocks  lasted  till  1736$ 
and  the  greater  part  ofthe  inhabitants  of  Lan- 
zerota  fled  to  the  island  of  ForCaventura.  During 
this  eruption,'  which  has  been  noticed  in  the 
preceding  chapter,  a  column  of  thick  smoke  was 
seen  to  issue  from  the  sea.  Pyramidal  rocks  rose 
above  the  surface  of  the  waters ;  and  these  new 
rocks  gradually  extending,  became  a  part  of  ibo 
island  itsel£ 

Year  1798. 
On  the  9th  of  June,  there  was  a  lateral  erup- 
tion of  the  Peak  of  Teneriffe,  by  the  flanks  of  the 
mountain  of  Chahorra,  or  Venge*,  in  a  place 

^  The  slope  of  the  mountain  of  Venge,  on  which  the  enip* 
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ffntirel J  tinctiltivated^  to  the  south  of  Icod,  neair 
the  village  of  Gtiia,  the  ancieat  Isora.'  .This 
mountain,  backed  by  the  Peak,  was  at  all  limes 
considered  as  an  extinguished  toleano.  Though 
formed  of  solid  matter,  it  is  with  respect  to  the 
Peaky  what  Monte  Rosso,  which  appeared  in 
1661,  and  the  Boche  naove  of  1794,  are  to  Ve- 
isuvius  and  Etna..  The  eruption  «f  Chahorra 
lasted  three  months  and  six  days.  The  lavas 
and  scoriae  were  thrown  out  by  four  mouths, 
placed  in  the  same  line.  When  the  lava  had 
gained  three  or  four  toises  in  height,  it  advanced 
three  feet  every  hour.  This  eruption  took  place 
i>ut  a  year  before  my  arrival  ftt  TeneriflTe^  and 
had  left  a  durable  impression  among  the  inr 
habitants  I  saw  at  the  house  of  Mr.  Legros 
iatDurasno,  a<lrawing  of  the  mouths  of  theCba^ 
horra,  which  he  had  taken  on  the  spot.  Don 
Bernardo  Cologan  had  visited  these  mouths 
eight  days  after  they  v^ere  opened,  and  he  had 
described  the  principal  phenomenaofjlus  erup- 
tion in  a  memoir,  of  which  he  ^ave  me  a  copy  tp 
insert  in  the  narrative  of  my  travels^  Thirteen 
years  having  elapsed  since  that  period,  and  Mr. 
35ory  de  St  Vincent  having  preceded  me  in  the 
publieation  of  this  memoir^  I  refer  the  reader  for 
it  to  his  interesting  JG>\sray   on  the  Fortunate 

jtloQ  took  place,  is  called  Cfaa^sajanne.  See  Nieolas  de  Segua- 
Ao  deFranqui,  in  CayauiQaii  y  Hergea,  Aoaaleg  de  Historic 
jgatarat,  t  i,  p.  290. 
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IsUmds  *.  I  shall  only  mention  some  circum- 
stances respecting  the  height,  to  which  very  con*- 
siderable  fragments  of  rocks  were  projected  by 
the  mouths  of  the  Chahorra.  Mr.  Cologanf* 
reckoned  from  twelve  to  fifteen  seconds  during 
foil  of  these  stones,  that  is  to  say,  beginning  to 
count  from  the  moment  they  had  reached  the 
maximum  of  their  height.  This  curious  expetv 
ment  proves,  that  the  mouth  projected  rocki 
upwards  of  three  thousand  feet. 

The  whole  of  the  eruptions  recorded  in  this 
chronological  statement  belong  solely  to  the 
three  islands  of  Palma,  Teneriffe,  and  Lanze- 

♦  Bory  de  St  Vincent,  p.  296. 
f  "  Three  of  these  stones,"  says  Mr.  Bory  de  St.  Viocent, 
**  took  from  twelve  to  fifteen  seconds  to  rise  till  tliey  were 
ont  of  sight  and  fall  back  to  the  ground/  If  such  was  the 
obseryation  of  Mr.  Cologan,  the  residt  of  the  oaidblatioa 
would  differ  from  that  I  have  given ;  but  the  observer  expressly 
says,  in  the  manuscript  in  my  possession :  **  De  noche  so 
observo  con  relox  en  mano  y  a  muy  corta  distancia  de  la 
tercera  bocca  del  volcan  de  Chahorra,  el  tiempo  que  desde  su 
mas  alto  punto  de  elevacion  hasta  perderlas  de  vista  en  sU 
caida,  gastaban  las  piedras  mas  faciles  de  disiinguir  y  de  tre^ 
conque  se  hiaso  la  experiencta,  dos  cayeron  on  dies  segnodaa 
cada  una  y  la  otra  en  quinze."  Mr«  Cologan  observes,  that 
the  duration  of  the  fall  was  even  something  more  than 
fifteen  seconds,  because  he  could  not  keep  the  stones  in  sighV 
till  they  touched  tl^e  gronnd.  This  kind  of  observation  is 
ausoeptible  of  great  precision,  as  I  was  convinced  from 
similar  experiments,  which  I  made  duriqg  the  eruption  of 
Vesuvius  in  1805.  f 
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rota*.  It  is  probable,  that,  previous  to  the 
sixteenth  century,  the  other  islands  experienced 
also  the  effects  of  the  volcanic  fire.  Some  vague 
accounts  were  given  me  of  an  extinguished  vol- 
cano in  the  centre  of  the  isle  of  Ferro,  and  of 
another  in  the  Great  Canary,  near  Arguineguiuj 
But  it  would  be  curious  to  know  whether  traces 
of  subterranean  fire  are  found  in  the  calcareous 
formations  of  Fortaventura^  or  in  the  granites 
and  mica-slates  of  Gomera. 

The  merely  lateral  action  of  the  Peak  of  Te- 
neriffe  is  a  geological  phenomenon,  so  much  the 
more  remarkable,  as  it  contributes  to  make 
mountains,  which  are  backed  by  the  principal 
volcano,  appear  isolated.  It  is  true,  that  in 
Etna  and  Vesuvius,  the  great  flowings  of  the 
lavas  do  not  proceed  from  the  crater  itself,  and 
that  the  abundance  of  melted  matter  is  generally 
in  the  inverse  ratio  of  the  height,  at  which  the 
opening  that  ejects  the  lava,  takes  place.  But 
at  Vesuvius  and  Etna  a  lateral  eruption  con- 
stantly finishes  by  flashes  of  flame  and  by  ashes^ 
which  issue  from  the  crater,  that  is,  from  the 
summit  of  the  mountain.  At  the  Peak,  this 
phenomenon  has  not  taken  place  for  ages  :  and 
yet  recently,  in  the  eruption  of  1798,  the  crater 
remained  quite  inactive.  IVs  bottom  did  not 
(sink  in,  while  at  Vesuvius,  as  Mr.  von  Buch 

♦  Vieyra,  Noticias,  t.  ii,p.  404;  t.  iii,  p.  101/238,  352, 
856,  and  510. 
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ingeiuously  observes,  the  greater  or  less  depth  of 
the  crater  k  an  infallible  indication  of  the  prox* 
unity  of  a  new  eruption. 

I  might  terminate  these  geolojgical  sk^xrhes 
by  discassing  the  nature  of  the  corabustible, 
which  feeds,  for  so  many  thousands  of  years, 
the  fire  of  the  Peak  of  Teneriife;  I  might  examine 
whether  it  be  sodium  or  potassium,  the  metallic 
basis  of  some  earth,  carburet  ^  of  hydrogen,  or 
pure  sulphur  combined  wkh  iron,  that  bnrns  in 
the  volcano ;  but  wishing  to  limit  myself  to  what 
may  be  the  object  of  direct  observation,  I  will 
not  take  upon  me  to  solve  a  problem,  for  which 
we  have  not  yet  sufficient  data.  We  are  Igno- 
ismt,  whether  we  should  conclude  from  the 
enormous  quantity  of  sulphur  contained  in  the 
crater  of  the  Peak,  that  it  is  this  substance 
which  keeps  up  the  heat  of  the  volcsmo;  or 
whether  the  fire,  fed  by  a  combustible  of  an 
unknown  nature,  effects  merdy  the  sublimation 
of  the  sulphur.  What  we  learn  from  observa- 
tion is,  that  in  craters  which  are  still  buming- 
£|ilpbur  is  veiy  rare ;  while  all  the  ancient  voh- 
canoes  finish  by  remjEuning  tnie  sulphur  pits. 
We  might  presume,  that  in  the  former  the  sul- 
phur is  combined  with  oxygen,  while  in  the  lat- 
ter it  is  mferely  sublimed;  for  nothing  hitherto 
authorises  us  to  admit,  that  it  is  formed  in  the 
interior  of  volcanoes,  like  ammonia  and  the 
nevdral  salts.    When  we  were  yet  unacquainted 
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with  sniphnr,  but  as  disseminated  in  the  mnna' 
tiferous  gypsum,  and  in  the  alpine  fimestone^ 
we  were  almost  obliged  to  suppose,  that  in  every 
part  of  the  Globe  the  volcanic  fire  acted  on  rocks 
of  floetz  or  secondary  formation;  but  recent 
observations  have  proved,  that  sulphur  exists 
in  great  abundance  in  those  primitive  rocks^ 
which  so  many  phenomena  indicate  as  the. 
centre  of  the  volcanic  action*  Near  Alausi,  on 
the  summit  of  the  Andes  of  Quito,  I  found  an 
immense  quantity  in  a  bed  of  quartz,  wWch 
formed  a  layer  of  mica-slate  * ;  and  this  fiwt  is 
so  much  the  more  important,  as  it  is  in  strict 
conformity  with  the  observation  of  those  frag- 
ments of  ancient  rocks  which  are  thrown  out 
untouched  by  the  volcanoes. 

*  Id  geognosy  we  roust  distingaisb  seveo  formations  of 
gnlpbur,  which  are  of  a  very  different  relative  antiquity.  The 
first  beloug»  to  the  mica'slate  (Cordilleras  of  Quito) ;  the  se- 
cond, ^  to  the  transition  gypsunoL  (Bex  in  Switzerland) ;  the 
third  to  the  trappean  porphyries  (Antisanain  America^  Mont 
Serrat  in  the  archipelago  of  the  smaller  Antilles,  Mont  d'Or 
in   France) ;    the  fourth,  to  the   alpine  limestone  (Sicily) ; 
the  fifth,  to   the   mnriatiferons  gypsum,  placed  between  the 
sand-stone  and  the  alpine  limestone  (Thoringia) ;  the  sixth» 
to  the  gypsom  which  is  more  recent  than  phalk  (Montmartre, 
near  Paris);  and  the  seventh,  to  clayey  alluvions  (Yenejuelo, 
Lower  Oroonoko,  Mexico).  It  is  scarcely  necessary  to  observe, 
that,  in  this  nomenclature,  those  small  masses  of  sulphur, 
which  are  not  contained  in   strata,   but  in  the  veins   that 
traverse  rocks    of  different  formations,  are  left  ont  of  Aft 
question. 
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We  have  just  considered  the  idle  of  Tenetiffe 
under  mere  geological  points  of  view ;  we  have 
seen  the  Peak  toMrering  amid  fractured  strata  of 
basalt  and  mandelstein;  let  us  examine  how 
these  melted  matters  have  been  gradually 
adorned  with  vegetable  clothing,  what  is  the 
distribution  of  plants  on  the  steep  declivity  of 
the  volcano^  and  what  is  the  aspect  or  physi* 
ognomy  of  vegetation  in  the  Canary  islands. 

In  the  northern  part  of  the  temperate  zone> 
the  cryptogamous  plants  are  the  first,  that  cover 
the  stony  crust  of  the  Globe.  The  lichens  and 
mosses,  that  display  their  foliage  beneath  the 
snows,  are  succeeded  by  gramina,  and  other  pha« 
nerogamous  plants.  This  ord^r  of  vegetation  is 
different  on  the  borders  of  the  torrid  zone,  and 
in  the  countries  between  the  tropics.  We  there 
find,  it  is  true,  whatever  some  travellers  may 
have  asserted,  not  only  on  the  mountains,  but 
also  in  humid  and  shady  places,  almost  on  a 
level  with  the  ocean,  funaria,  dicranum,  and 
bryum ;  and  these  genera,  among  their  numer- 
ous species,  exhibit  several,  which  are  common 
to  Lapland,  the  Peak  of  TenerifFe,  and  the  Blue 
Mountains  of  Jamaica*.    Nevertheless,  in  gene-* 

*  This  extraordinary  fact,  of  which  we  shall  speak  her^ 
after,  was  first  ohserved  by  Mr.  Swarz.  It  wi^  coufirnied 
by  the  careful  examination,  which  Mr.  Willdenow  made  of 
our  hrrbals,  especially  of  the  collection  of  cryptogamous 
plants,  which  we  gathered  on  the  tops  of  the  Andes,  in  a  i#- 
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fal,  it  19  not  by  mosses  and  lichens  that  regett^ 
tion  in  the  conntries  near  the  tropics  begins. 
In  the  Canary  islands^  as  well  as  in  Guinea,  and 
on  the  rocky  coasts  of  Pern,  the  first  yegetableSj 
that  prepare  the  mould  for  others^  are  the  suc- 
culent plants;  the  leaves  of  which,  provided 
with  an  infinite  number  of  orifices*  attd  cwkar* 
seous  vessels,  deprive  the  ambient  air  of  the 
water  it  holds  in  solution.  Fixed  in  the  crevices 
of  volcanic  rocks,  they  form,  as  it  were,  the  first 
layer  of  vegetable  earth,  with  which  the  currents 
of  lithoid  lava  are  clothed.  Wherever  these  lavas 
are  scorified,  and  where  they  have  a  shining 
surface,  as  in  the  basaltic  mounds  to  the  north 
of  Lanzerota,  the  unfolding  of  vegetation  is  ex- 
tremely slow,  and  many  ages  may  roll  away  be- 
jfore  shrubs  can  take  root.  It  is  only  when  lavas 
are  covered  with  tu&  and  ashes,  the  volcanic 
islands  lose  that  appearance  of  nudity  which 
marks  their  origin,  and  deck  themselves  with  a 
rich  and  brilliant  vegetation. 

In  it*s  present  state,  the  island  of  Teneriffe,  the 
Ckinerfei  of  the  Guancbes,  exhibits  five  zones  of 
plants:^,  which  we  may  distinguish  by  the  names 

gion  of  the  world  where  organised  beings  totally  diflfer  from 
those  of  the  rest  of  the  old  continent. 

*  The  bark  pores  of  Mr.  Decandolle,  discovered  by  Glei- 
chen,  and  figured  by  lled^ig. 

t  Of  Chinerfe  the  Europeans  have  formed,  by  corraptioD, 
Tchineriffe  and  Teneriffe. 

t  I  have  partly  sketched  this  picture  of  the  regetatioD  of 


Off  region  of  yines,  region  of  ktunek^  region  of 
pinesy  region  of  the  retamayand  region  of  grasses^ 
These  zones  are  arranged  in  sta^es^  one  above 
the  other,  and  occnpy,  on  the  steep  decUvity  oi 
the  Peak,  a  perpendicillar  height  of  1750  toises; 
While  fifteeti  degrees  farther  norths  on  the  Py-^ 
relieei^,  the  snows  abeady  descend  t0  thirteen  or 
foijrteen  hundred  toises  of  absolute  elevation^ 
If  the  plants  of  Teneriffe  do  not  reach  the  sum-« 
Init  of  the  volcano,  it  is  not  because  the  perpetual 
|nows%  and  the  cold  of  thje  surrQunding  atmo-i 

ifce  Canatiei  (totA  Ae  matiasrnpf  notes  ot  Sfr.  Broii3SOBe6. 
tlTheiK  I  pnbliahed  my  first  **  Essaj  od  the  Geography  of  th^ 
!^4)ttiD0ctial  Planto  of  tlye  New  World,"  I  begged  tfait  distin-* 
fished  naturalist,  who  had  long  resided  at  Mogadore,  in  the 
empire  of  Moroccoy  and  at  Santa  Cruz,  hi  Teneri£Pe,  to  com^ 
tunicate  lo  me  his  i'deas  relative  to  the  geographical  distriba-* 
l»oD  of  plantit  ift  thbse  eoantries.  He  yielded  io  wj  eoireatf 
with  that  complaisanee  and  urbanity^  which  he  con9taiitIy  ex« 
l^ised  in  his  communications  with  learned  foreigners. 

*  Thoagh  the  Peak  of  Teneriffe  is  covered  with  snow  dur^ 
big  (he  \f  inter  months  only,  it  is  nevertheless  possible,  that  ther 
tolcano  teaches  the  limit  of  the  perpetaaf  snows  correspond- 
ing to  if  8  latitude)  and  that  tlie  total  absence  of  the  snows  ia 
BCimmer  is  owing  if)  the  isolated  situation  of  the  qaoantain  in, 
the  midst  of  the  seas,  to  the  frequency  of  the  ascending  hot 
winds,  or  the  elevated  temperatnre  of  the  ashes  of  the  Piton  2 . 
hut  ^e  Ut^  enable  to^solve  these  doubts,  in  the  present  stat^ 
6f  our  knowledge.  From  the-  parallel  of  the  mountain  of 
Mexico  to  that  of  the  Pyrenees  and  the  Alps,  between  the 
^th  and  the  45th  flcgrees,  the  curve  of  the  perpetual  8now». 
hf»  not  been  <latermined  by  an^  direct  measure;  and  fs  an^ 
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sphere,  lay  down  Hmits  which  they  cannot  pass; 
it  is  the  scorified  lava  of  the  Malpays,  the  pow-' 

infinite  namber  of  these  carret  may  he  fraced  throngb  fb€ 
small  number  of  pmnts  which  are  known  to  us  under  the  lati-* 
todes  of  0%  20^  45'',  02%  and  71''  north,  calealatioD  is  a  very 
imperfect  substitute  for  observation*  Without  advancing  any 
thing  very  positive,  we  may  say,  that  it  is  probable  m  ^BT 
17'  the  limit  of  the  snowg  is  above  1900  toises.     From  the 

■ 

equator,  where  the  snows  begin  at  3400  toises,  that  is  near 
the  height  of  Mont  Blanc,  to  the  twentieth  of  latitude,  con« 
sequently  to  the  limits  of  the  torrid  zone,  the  snows  descend 
only  a  hundred  toises}  How  ought  we  to  admit,  that  eight 
degrees  farther,  and  in  a  climate  which  still  bears  almost  the 
character  of  a  climate  of  the  tropics,  thi9  line  alreadj^  lower* 
ibor  hundred  toises?  Supposing  even  a  lowering  in  arith* 
metical  progression  from  the  twentieth  to  the  fort^-fifth  de- 
gree of  latitude,  a  supposition  which  is  contrary  to  knowa 
facts  [Rec.  dOU.  astrpn^,  vol.  i,  p.  134),  the  perpetual  snowa. 
would  not  begin  under  the  parallel  of  the  Peak  but  at  the 
height  of  2050  toises  above  the  level  of  the  Ocean,  conse- 
quently 650  toises  higher  than  on  the  Pyrenees  and  in  Swit^ 
serland.  This  result  is  supported  also  by  other  consider- 
ations. The  mean  temperature  of  the  stratum  of  air,  with 
which  the  snows  are  in  contact  during  the  summer,  is,  on  the 
Alps,  a  few  degrees  below  the  point  of  congelation,  and  under 
the  equator,  a  few  degrees  above  it  (/.  c.  p.  137).  Admitting 
that,  at  28  degrees  and  a  half,  this  temperature  is  0,  we  find 
according  to  the  law  of  the  decrement  of  heat,  reckoning  90 
toises  to  each  centesimal  degree,  that  the  snows  ought  to  exist 
at  the  height  of  2058  toises  ab^ive  a  plain,  the  mean  temper- 
ature of  which  is  21  degrees,  and  consequently  equal  to  tliat 
of  th^  COH  ts  of  Teneriffe.  This  number  is  almost  identical 
with  that  deduced  fr  )m  the  hypothesis  of  a  diminution  in 
iritiimetical  progression.    One  of  the  high  tops  of  the  Sieves 
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dered  and  barren  pumice  stone  of  the  Piton^ 
which  impede  the  migration  of  the  plants  toward 
the  brink  of  the  crater. 

Nevacia  of  Grenadft,  the  Pico  de  Yeleta,  tbe  absofol^  hftigiit 
e^  which  is  1781  toises,  is  perpetuaUj  corered  with  snows ; 
Iwt  the  inferior  limits  of  these  snows  not  having  been  nica« 
Sured,  this  mountain,  in  the  latitude  of  37^  !(/,  gives  m  n^ 
information  respecting  the  problem  we  wish  to  solve.  With 
respect  to  the  position  of  the  volcano  of  Teneriffe,  rn  the  cen* 
tre  of  an  island  of  little  extent,  it  does  not  appear,  tliat  this 
eircamstance  can  eause  a  rising  of  the  curve  of  tbe  perpetval 
snows.  If  in  islands  the  winters  are  less  rigoroos,  the  sam- 
mcrs  are  less  scorching ;  and  it  is  not  so  mnch  on  the  mea» 
temperature  of  the  whole  year,  as  on  that  of  the  summer 
months,  that  the  height  of  tbe  snows  depends.  On  Etna  tho 
snows  begin  at  1500  toises,  and  even  a  little  below ;  which  iff 
extraordinary  enough  for  a  sonunit  placed  in  37  degrees  aad 
a  half  of  hititude. 

Towards  the  polar  circle,  where  the  heats  of  summer  artf 
tempered  by  the  fogs  that  rise  confinnally  above  tbe  Ocean, 
the  difference  between  the  islands  on  the  coasts  and  the  in« 
terior  of  the  country  becomes  extremely  perceptible.  Iir 
Iceland,  for  example,  on  the  OsterjoeckuU,  rn  the  sixty  fiM 
degree  of  latitude,  the  perpetual  snows  descend  to  four  hui^ 
dred  and  eighty  two  toises ;  while  in  Norway,  in  thef  sixty- 
seventh,  hx  from  the  coasts,  in  situations  where  tbe  winters 
are  much  more"  rigorous,  and  where  consequently  the  mean 
temperature  of  the  year  is  lessthan  in  Iceland,  the  snows  de- 
scend only  to  six  hundred  toises  of  height  (Leopold  von  Buck^ 
in  the  Ann.  of  &t/6. 1812,  t.  ii,  p.  37  and  43).  From  these 
considerations  it  appears  probable  enough,  that  Bouguer  and 
Saussure  were  deceived,  when  they  admitted*,  that  the  Peak 
of  Teneriffe  reaches  the  constant  inferior  limit  of  the  snows 
{Fi^re  de  la  lerre,  p.  48,  and  Voy.  dans  les  JlpeSft  iv.  p.  103). 
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The  first  zoncy  that  of  the  vines,  esctends  from 
%he  seashore  to  two  or  three  hundred  toises  of 
height ;  it  is  that  which  is  most  inhabited,  and 
the  only  part  carefully  cultivated.    In  these  low 
regions,  at  the  port  of  Orotava,  and  wherever 
the  winds  have  free  access,  the  centigrade  ther« 
mometer  stands  in  winter,  in  the  months  of  Ja« 
nuary  and  February,  at  noon,  between  fifteen 
and  seventeen  degrees ;  and  the  strongest  heats 
of  the  summer  do  not  exceed  twenty-five  or 
twenty-six  degrees :  they  are  consequently  five 
or  six  degrees  below  the  extremes,  which  the 
thermometer  annually  reaches  at  Paris,  Berlin, 
and  Petersburgh.    These  results  are  taken  from 
the  observations   made  by  Mr.  Savaggi  from 
1795  to  1799.    The  mean  temperature  of  the 
coasts  of  Teneriffe  appears  at  least  to  rise  to 
twenty-one  degrees  (16'8^  Reaumur),  andtheit 
climate  holds  the  medium  between,  the  efimat^ 
of  Naples,  and  that  of  the  torrid  zone.    At  the 
island  of  Madeira,  the  mean  temperatures  of 
the  months  of  January  and  August  are,  accord* 
ing to  Heberden,  from  17-7*  to  238^ ;  while  at 
Rome  they  rise  to  5*6""  and  26'2''.    But  notwith^ 

We  fiad  this  term  for  latitnde  28''  11'  at  least  at  1950  toises 
high,  even  in  calculating  it  by  interpolatioD  between  Etna  and 
the  volcanoes  of  Mexico.  This  matter  will  be  made  entirely 
dear,  when  we  shall  have  measured  the  western  pail  of  Atlas, 
which  near  Morocco,  in  thirty  degrees  and  a  half  of  latitude, 
is  covered  with  perpetual  snows* 
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fttauding  tbe  extreme  analogy  observable  be- 
tween the  climates  of  Madeira  and  Teneriffie^ 
the  plants  of  the  first  of  these  iriands  are  gene^ 
rally  less  delicate  to  cultivate  in  Europe^  than 
the  plants  of  Teneriife.  The  cfaeirantbus  longi- 
folios  of  Orotava^  for  instance,  freezes  at  Mont-* 
pellier,  according  to  the  observation  of  Mr.  De- 
candoUe;  while  the  cheiranthns  mutabilis  of 
Madeira  passes,  the  winter  there  in  the  opeo 
ground.  Tbe  heats  of  summer  are  of  less  con- 
tinuance at  Madeira,  than  at  Tenerifie. 

The  region  of  the  vines  exhibits,  among  it^9 
vegetable  productions,  eight  kinds  of  arborescent 
euphorbia ;  mesembrianthema,  which  are  mul- 
tiplied from  the  Cape  of  Good  Hope  to  the  Pe-* 
loponnesus;  the  cacalia  kleinia,  the  dracsena, 
and  other  plants,  which  in  their  naked  and  tor- 
tuous trunks,  in  their  succulent  leaves,  and  then: 
tint  of  blueish  green,  exhibit  features  distinguish- 
ing tbe  v^etation  of  Africa.  It  is  in  this  zone, 
that  the  date  tree,  the  plantain,  the  sugar  cane, 
the  India  fig,  the  arum  colocama,  the  root  of 
which  furnishes  the  lower  class  with  a  nutritive 
fecula,  the  olive  tree,  the  fruit  treei^  of  Europe, 
the  vine,  and  corn  are  cultivated.  The  wheat 
is  reaped  from  the  end  of  March  to  the  begin- 
ning of  May :  and  the  culture  of  the  breadfruit 
tree  of  Otaheite,  that  of  the  cinnamon  tree  of  the 
Moluccas,  the  coffee  tree  of  Arabia,  and  tbe 
cocoa  tree  of  America,  have  been  tried  with 
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success.    On  several  poinlUi  of  the  coast,  th6 
eoantrj  assumes  the  character  of  a  tropical  land- 
scape ;  and  we  recognise*,  that  the  re^on  of  the 
pahns.  extends  beyond  the  Hmits  of  the  torrid 
zone.  The  chamserops  and  the  date  tree  flourish 
in  the  fertile  plains  of  Murviedro,  on  the  coasts 
of  Genoa,  and  in  Provence,  near  Antib^s,  be^ 
tween  the  thirty^-ninth  and  forty-fourth  degrees 
of  latitude:  a  few  trees  of  the  latter  species, 
planted  within  the  walls  of  the  city  of  Rome, 
riesist  even  a  cold  of  2*5**  below  the  freezing 
point.    But  if  the  south  of  Europe  does  not  yet 
but  feebly  share  in  the  gifts  lavished  by  Nature 
i>n  the  2;one  of  palmt^,  the  isle  of  Teneriffe,  placed 
under  the  parallel <^  ^^^^YP^y  southern  Persia,  and 
Florida,  is  already  decorated  with  the  greater 
part  of  the  vegetable  forms,  that  increase  the 
majesty  oX  the  landscape  in  re^ons  near  the 
l^uator. 

On  reviewing  the  different  tribes  of  indigenous 
plants,  we  regret  the  not  having  found  trees  with 
«iaaU  pinnated  leaves,  and  arborescent  gramina* 
No  species  of  the  numerous  family  of  the  sensi- 
tive plants  has  pushed  it's  migrations  as  far  as 
the  archipelago  of  the  Canaiy  islands,  while  on 
both  continents  they  have  been  discovered  as  far 
as  the  thirty-eighth  and  fortieth  degrees  of  Jati.. 
iude.  In  America  the  schranckia  uncinata  o^ 
Willdenow*  advances  even  to  the  forests  of 

*  JtfimoAa-horridula.    Michaox* 
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Virginia ;  in  Africa  the  gum-dropping  acacia  V6« 
getates  on  the  hills  of  Mogadore :  in  Asia,  to  the 
west  of  the  Caspian  Sea,  Mr.  von  Biberstein  saw 
the  plains  of  Shirvan  covered  with  the  acacia 
stephaniana.  If  we  more  carefully  examine  the 
plants  of  the  islands  of  Lanzerota  and  Fortaven- 
tura,  which  are  nearest  the  coasts  of  Morocco, 
we  shall  perhaps  find  a  few  mimosas  among  so 
many  other  plants  of  the  African  Flora. 

The  second  z(me,  that  of  the  laurels,  contains 
the  woody  part  of  Teneriffe ;  this  is  the  region 
of  the  springs  that  rise  up  amidst  a  tuif  always 
verdant,  and  never  parched  with  drought.  Lofty 
fprests  crown  the  hills,  that  lead  to  the  volcano, 
and  in  them  find  four  species  of  laurel  ^,  an  oak 
nearly  resembling  the  quercus  Turneri  ^  of  the 
mountains  of  Thibet,  the  visnea  mocanera,  the 
myrica  &ya  of  the  Azores,  a  native  olive  (olea 
excelsa),  which  is  the  largest  tree  of  this  zone, 
two  species  of  sideroxylon,  the  leaves  of  which 
ai*e  extremely  beautiful,  the  arbutus  callicarpa, 
and  other  evergreen  trees  of  the  family  of  myrtles. 
Bindweeds,  and  an  ivy  very  difierent  from  that 
of  Europe  (hedera  canariensis)  entwine  the  trunks 
of  the  laurels ;  at  their  feet  vegetate  a  number^ 

*  Lauras  indica,  1.  foetens,  1.  nobilis,  and  1.  Til.  Witb 
tbese  trees  are  mingled  the  ardisia  excelsa^  rhamnas  glandu- 
losus,  erica  arborea,  and  e.  texo. 

t  Qneraus  oanariensis,  Broussonet  (KTittf.  Emm*  PlanU 
Hort.  BiroL  1809,  p.  975.) 
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less  quantity  of  ferns  *,  of  which  three  species  -f- 
akme  descead  as  low  as  the  region  of  the  vines. 
The  soil,  covered  with  mosses  and  a  tender  §;i*asS| 
is  enriched  with  the  flowers  of  the  golden  cam- 
panula, the  chrysanthemum  pinnatifidum,  the 
Canary  mint,  and  several  bushy  species  of  hy* 
p^icum  X'  plantations  pf  wild  and  gi-afted  ches^ 
nut  trees  form  a  large  border  around  the  region 
o(  the  springs,  which  is  the  greenest  and  most 
agreeable  of  the  whole. 

The  third  zone  begins  at  nine  hundred  toises 
of  absolute  height,  where  the  last  group  of  ar« 
butus,  of  myrica  &ya,  and  that  beautiful  heath 
known  to  the  natives  under  the  name  of  texo, 
appears.      This  zone,  four  hundred  toises  in 
breadth,  is  entirely  filled  by  a  vast  forest  of  pines, 
among  which  mingles  the  juniperus  cedro  of 
Broussonet.      The  leavi&s  of  these  pines   are 
very  long,  stiff,  and  sprout  sometimes  by  pairs, 
but  oftener  by  threes  in  one  sheath.    As  we  had 
no  opportunity  of  examining  the  fructification, 
we  cannot  say  whether  this  species,  wluch  has 
the  appearance  of  the  Scotch  fir,  is  really  differ- 
ent from  the  eighteen  species  of  pines,  with  which 

^  jWoodwardia  radlcans,  asplenium  palmatuniy  a.  canarien* 
•Is,  a.  latifolium,  notholaeoa  subcordata/  trichomanes  canar 
rieiisis,  t.  speciosam,  and  davallia  canarieosis. 

t  Two  acrostichums  and  the  ophjoglossum  lasitanicnra. 

t  Hypericum  canarienfie,  lu  floribnnduniy  and  h.  glanda* 
loium. 
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lire  are  already  acquainted  on  the  old  continent. 
A  celebrated  botanist,  who  by  his  excursions  has 
rendered  great  sendees  to  the  botanical  geo- 
graphy ci  Europe,  Mr.  Decandolle,  thinks,  that 
the  pine  of  TenerifTe  is  equally  distinct  from  the 
pinus  atlantica  of  the  neighbouring  mountains 
of  Mogadore,  and  from  the  pine  of  Aleppo*, 
which  belongs  to  the  basin  of  the  Mediterranean, 
and  does  not  appear  to  have  passed  the  Pillarel 
of  Hercules.  We  have  met  with  these  last  pines 
oil  the  islope  of  the  Peak,  near  twelve  hundred 
toises  above  the  level  of  the  ocean.  In  the  Cor* 
diUeras  of  New  Spain,  under  the  torrid  zone, 
the  Mexican  pines  reach  as  high  as  two  thou- 
sand toises.  Notwithstanding  the  similarity  of 
iStmcture,  that  exists  between  the  different  fipe* 
eies  of  the  same  genus  of  plants,  each  of  them 
requires  a  certain  degree  of  temperature  and 
rarity  in  the  ambient  air,  to  attain  it*s  due 
jgpowtiL  If  in  the  temperate  climates;  and 
wherever  snow  falls,  the  constant  heat  of  the 
ceil  is  fiomewhat  above  the  mean  heat  of  the  at- 

.^  Phms  iiafepeasis.  Mr.  Det^andoQe  obserres^  that  thli 
«peciefly  which  is  not  found  in  Portag^al,  hut  grows  on  thi 
Mediterranean  aide  of  France,  Spain,  and  Italy,  in  Asia 
Minor,  and  in  Barhary,  would  be  better  named  pinus  medi- 
ierranea.  It  composes  the  principal  part  of  the  forests  of  pines 
in  the  southeast  of  France,  where  Gooau  and  Gerard  ha^a 
confounded  it  with  the  pinus  sylvestris.  It  comprehends  tha 
|>inas  halapenais.  Mill.,  Lamb.,  and  Pesfont,  and  Ihe  pinuf 
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raosphere,  it  is  probable,  that  at  the  height  of 
!PortiUo  the  roots  of  the  pines  draw  their  nourish- 
ment from  a  soil,  in  which,  at  a  certain  depth, 
the  thermometer  rises  at  most  to  nine  or  ten 
degrees. 

The  fourth  andjifth  zonesy  the  regions  of  the 
retama  and  the  gramina,  occupy  heights  equal 
to  the  most  inaccessible  summits  of  the  Pyrenees. 
It  is  the  sterile  part  of  the  island,  where  heaps 
of  pumice  stone,  obsidian,  and  broken  lava,  form 
impediments  to  vegetation.  We  have  already 
spoken  of  those  flowery  tufts  of  alpine  broom 
(spartium  nubigenum),  that  form  oases  amidst  a 
vast  sea  of  ashes.  Two  herbaceous  plants,  the 
ficrofularia  glabrata,  and  the  viola  cheiranthi- 
folia,  advance  even  to  the  Malpays.  Just  above 
a  turf  scorched  by  the  heat  o(  an  African  sun, 
an  arid  soil  is  overspread  by  the  cladonia  pas- 
chalis,  to  which  the  herdsmen  often  set  fire,  that 
rolls  to  considerable  distances.  Toward  the 
summit  of  the  Peak,  the  urceolarea,  and  other 
plants  of  the  family  of  the  lichens,  labour  at  the 
decomposition  of  the  scorified  matter.  By  this^ 
Unceasing  action  of  organic  forces  the  empire  of 
Flora  extends  itself  over  islands  ravaged  by 
volcanoes. 

In  traversing  the  different  zones  of  the  vege- 
tation of  Teneriflfe,  we  see  that  the  whole  island 
may  be  considered  as  a  forest  of  laurels,  arbutus, 
and  pines,  of  which  the  border  has  scarcely  been 

vov  I.  T 
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cleared^  and  which  contains  in  it*s  centre  a  naked 
and  rocky  soil,  unfit  either  for  pasturage  or  cul- 
tivation, Mr.  Broussoqet  observes^  that  the  ar- 
qhipelago  of  the  Canaries  may  he  divided  into 
two  groups  of  islands.  The  first  contaiq^  Lan- 
zerota  and  Fortaventura,  the  second  Teneriife, 
(I!anary,  Gomera,  Ferro^  and  Palma.  The  ap- 
pearance of  the  vegetation  essentially  differs  ixi 
these  two  groups.  The  eastern  islands,  Lanze* 
rota  and  Fortaventura,  consist  of  extensive 
plains  and  niounlains  of  little  elevation ;  they 
have  very  few  springs,  and  bear  the  appearance. 
Still  more  than  the  other  islands,  of  having  been 
separated  fironi  the  continent*  The  winds  blow 
in  the  san^e  direptik>q,  and  at  the  same  periods : 
the  euphorbia  mauritanjiea,  the  atropa  frutesce^s, 
and  the  arborescent  sonchus,  ve^tate  there  in 
the  loose  sands,  and  serve,  as  in  Afirica,  for  food 
to  camels.  The  western  group  of  the  Canaries 
presents  a  more  elevated  soil,  more  woody,  and 
watered  by  a  greater  number  of  spring. 

Though  the  whole  arch|pelago  contains  seve- 
ral plants  found  in  Portugal  *,  in  Spain,  at  th^ 

*  Mr.  WiUdenow  and  mjaeif  found,  among  tbe  plants  of 
Ihe  P^ak  of  TeneriSby  the  beantifd  satyriam  diphyllum  (or> 
diiB  cordata,  Willd.)f  which  Mr.  Link  discovered  in  Portu- 
gal. The  Canaries  have,  in  common  with  the  Flora  of  the 
Azores,  not  .the  dicksonia  culcita,  the  onlj  arborescent  heath 
Iband  at  the  thirty-ninth  degree  of  latitude,  but  the  aspleniua 
palmatnin,  and  the  myrioa  iaya.  This  tree  is  met  with  in 
Portugal,  in  a  wild  state.    Count  HoiSnannsegg  has  seen 
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Azores,  and  in  the  north- west  of  Afiiea,  a  gr^% 
number  of  species^  and  even  of  genera>  are  p^ 
quliar  to  Teneriffe^  to  Porto  Santo,  and  Ma* 
deira.  Such  are  the  mocanera^  the  plpcama,  th^ 
bosea,  the  canarina,  the  drusa,  and  the  pittos-. 
porum.  A  form  which  may  be  called  northenit 
that  of  the  cruciform  plants  *>  is.  already  much 
rarer  in  the  Canaries,  than  in  Spain  and  in  Greece* 
Still  fitrthler  to  the  south,  in  the  equinoctial  rer 
gions  of  both  continents,  where  the  mean  tem^ 
perature  of  tlie  air  rises  above  twenty-two  de- 
grees, the  cruciform  plants  are  scarcely  ever  to 
be  seen. 

A  question  highly  interesting  to  the  history  of 
the  progressive  display  of  organization  on  the 
Globe  has  been  very  warmly  discussed  in  our 
own  times,  that  of  ascertaining  whether  the  po- 
lymorphous phtnts  are  more  common  in  the 

rery  old  tnuiks  of  it ;  but  it  was  doubtfal  whether  it  was  indi* 
genoas,  or  imported  into  this  part  of  oar  continent.  In  re« 
flectiog  on  the  migrations  of  plants,  and  on  the  geological 
possibility,  that  lands  sunk  in  the  ocean  may  have  heretofore 
united  Portugal,  the  Azores,  the  Canaries,  and  the  chain  of 
Atlas,  we  conceive,  that  the  existence  of  the  myrica  faya  in 
western  Enrope  is  a  phenomenon  at  least  as  striking  as  that 
of  the  pine  of  Aleppo  would  be  at  the  Azores. 

*.  Among  the  small  number  of  cruciform  species  contained 
in  the  Flora  of  Teneriffe,  we  shall  here  mention  cheiranthns 
longifoltus,  fHerit. ;  ch.  fnictescens,  Vent«;  cIl  scoparius, 
BrousB. ;  erysimum  btcome,  Alton ;  crambe  strigosai  and  c. 
Imvigata,  Brousp. 
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folcanic  islands.  The  vegetation  of  TetierifFe  i& 
unfavourable  to  the  hypothesis,  that  nature  ia 
new  countries  appears  less  subjected  to  constant 
forms.  Mr.  Broussonet,  who  resided  so  long  at 
t-fae  Canaries,  asserts,  that  the  variable  plants 
are  not  more  common  there  than  in  the  south  of 
Europe.  Ought  it  not  to  be  presumed,  that  the 
polymorphous  species,  which  are  so  abundant  in 
the  Isle  of  Bourbon,  are  owing  rather  to  the  na- 
ture of  the  soil,  and  to  the  climate,  than  to  the 
newness'of  the  vegetation  ? 

I  have  now  given  a  phjrsical  sketch  of  the 
island  of  Teneriffe ;  I  have  endeavoured  to  lay 
down  precise  notions  respecting  the  geological 
constitution  of  the  Canaries^  the  geography  of 
plants  peculiar  to  this  archipelago,  and  their 
grouping  at  different  heights  above  the  level  of 
tlie  ocean.  Though  I  flatter  myself  with  hav- 
ing thrown  some  light  on  objects,  which  have 
been  so  often  discussed  by  other  travellers,  I 
think  nevertheless,  that  the  natural  history  of 
this  archipelago  still  offers  a  vast  field  to  inquiry. 
The  commanders  in  scientific  expeditions,  of 
which  England,  France,  Spain,  Denmark,  and 
Russia  have  furnished  such  brilliant  examples, 
have  in  general  been  too  hasty  in  quitting  the 
Canaries.  They  have  imagined,  that  these 
islands  have  been  sufficiently  described,  because 
they  are  so  nearly  bordering  on  Europe ;  they 
have  forgotten,  that,  in  a  geological  point  of  view, 
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the  interior  of  New  Holland  is  not  moce  un-. 
known^  than  the  rocks  of  Lanzerota  and  Gomera^ 
of  Porto  Santo  and  Terceira.  We  every  year.  . 
see  a  great  number  of  naturalists  traverse  with- 
out  any  determined  end  the  most  frequented 
parts  of  Europe.  Let  us  hope,  that  some  among*., 
them^  influenced  by  a  love  of  science,  and  ca» 
pable  of  pursuing  a  plan  of  several  years,  will  de- 
vote themselves  to  the  examination  of  the  archi- 
pelago of  the  Azores,  Madeira,  the  Canaries, 
Cape  Verd  Islands,  and  the  north-west  coast  of 
Africa.  By  comparing  observations  made  under 
the  same  point  of  view,  in  the  Atlantic  islands^ 
and  on  the  neighbouring  continent,  we  shall  at- 
tain exact  information  with  respect  to  gwlogy, 
and  the  geography  of  animals  and  plants. 

Before  we  take  leave  of  the  old  world  to  pass 
into  the  new,  I  must  speak  of  a  subject  which  in- 
spires a  still  greater  interest,  because  it  belongs 
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to  the  history  of  man,  and  to  those  fatal  revo- 
lutions, which  have  swept  off  whole  tribes  from 
the  face  of  the  earth.  We  inquire  at  the  isle  of 
Cuba,  at  St.  Domingo,  and  in  Jamaica,  wher^  is 
the  abode  of  the  primitive  inhabitants  of  those 
countries  ?•  We  ask  at  Teneriffe  what  is  become 
of  the  Guanches,  whose  mummies  alone,  buried 
in  caverns,  have  escaped  destruction  ?  In  the 
fifteenth  century,  almost  all  the  mercantile  na- 
tions, especially  the  Spaniards  and  the  Portu- 
guese, sought  for  slaves  at  the  Canary  islands^ 
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as  We  skek  them  at  present  on  the  co^tst  of  GuU 
nea  *•  The  Christian  religion,  which  in  it's  origin 
was  so  highly  favourable  to  the  liberty  of  man- 
kind, served  as  a  pretext  to  the  cupidity  of  Eu- 
i^opeant.  Every  individual,  made  prisoner  be- 
fore he  received  the  rite  of  baptism,  was  a  slave. 
At  this  period,  no  attempt  had  yet  been  made  to 
prove,  that  the  blacks  were  an  intermediary 
Irace  between  men  and  animals.  The  swarthy 
Goanche  aAd  the  African  negro  were  simnlta- 
i^eously  sold  in  the  market  of  Seville,  without  a 
question  whether  slavery  ought  to  weigh  only 
dn  men  with  a  black  skin  and  frizzled  hair. 

The  archipelago  of  the  Canaries  was  divided 
Tntb  several  small  states  hostile  to  each  other. 
Oftentimes  the  same  island  was  subject  to  two 
independent  princes,  as  happens  in  the  islands 
of  the  South  Sea,  and  wherever  society  is  not 
highly  advanced.  The  trading  nations,  influ- 
ehced  by  that  hideous  policy  Which  they  still 
Exercise  on  the  coast  of  Africa,  kept  up  intestine 
Warfare.  One  Guanche  then  became  the  pro- 
perty of  another,  who  sold  him  to  the  Euro- 
peans ;  several,  who  preferred  death  to  slavery, 
killed  themselves  and  theii*  children;  It  is  in 
this  manner  that  the  p6pulation  of  the  Canaries 

*  The  Sfmnish  hisldriaru  speak  of  expeditions  made  by  the 
Haguenots  of  La  RocfaeUe  to  carry  off  Guancbe  slaves.  I 
bav^  some  doubt  respectiDg  these  expeditioDs,  which  would 
bave  taken  place  posterior  to  the  year  1530. 
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had  considerably  suffered  by  the  slavii  tmde^  by 
the  depredation^^  of  pirates,  aftd  especially  by  a 
long  period  of  carnage,  when  Alonzo  de  Lngo 
completed  their  conquest.  What  tetitained  of 
the  Guanches  perished  niostly  in  14d4,  in  the 
terrible  pestilence  called  the  mddorra^  which  was 
attributed  to  the  quantity  of  dead  bodies  left  eSLf^ 
posed  to  the  air  by  the  Spaniards  after  the  battle 
of  la  Laguna.  When  a  semibarbarous  nation, 
robbed  of  it's  property,  is  compelled  to  live  in 
the  same  country  with  a  polished  people,  it  seeks 
a  retreat  on  the  mountains  and  in  the  forests* 
This  is  the  only  refuge  left  to  the  choice  of  an 
islander.  The  nation  of  the  Guanchira  was 
therefore  e:ictinct  at  the  beginning  df  the  seven^ 
teenth  century ;  a  few  old  men  only  were  found 
at  Candelaria  and  Gtiimar. 

It  is  however  consoling  to  find,  that  the  whites 
have  not  always  disdained  to  intermarry  with 
the  natives ;  but  the  Canarians  of  the  present 
day,  whom  the  Spaniards  denote  by  the  familiar 
title  of  Islennos,  have  very  powerful  motives  for 
denying  this  mixture.  In  a  long  series  of  gene* 
rations  time  efiaces  the  characteristic  marks  of 
a  race ;  and  as  the  dependants  of  the  Anda^* 
lasians  settled  at  Teneriffe  are  themselves  of  a 
dark  complexion,  tve  may  conceive,  that  the  in* 
termarriages  cannot  have  produced  a  perceptible 
change  in  the  color  of  the  skins  of  the  whites^ 
It  is  very  Certain,  that  no  native  of  pure  rac^ 
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exists  ill  the  irlM>le  island ;  and  some  travellers^ 
who  may  be  otherwise  relied  on,  are  mistakenj 
when  they  assert,  that  their  guides  to  the  Peak 
were  some  of  those  slender  and  nimble  footed 
Guanches.  It  is  true^  that  a  few  Canarian  far* 
milies  boast  of  their  relationship  to  the  last  shep^ 
herd  king  of  Guimar ;  but  these  pretensions  do 
not  r6st  on  very  solid  foundations  ;  and  are  re^ 
newed  from  time  to  time,  when  some  Canarian^ 
of  a  more  dusky  hue  than  his  countrymen,  is 
prompted  to  solicit  a  commission  in  the  service 
of  the  king  of  Spain, 

A  j-l  ort,  time  after  the  discovery  of  America, 
when  Spain  was  at  the  highest  degree  of  it's 
splendor,  the  gentle  character  of  the  Guanchea 
was  the  fashionable  topic,  as  we  cbaunt  in  our 
times  the  Arcadian  innocence  of  the  inhabitants 
of  Otaheite.  In  both  these  pictures,  the  color- 
ing is  more  gaudy  than  appropriate.  When 
nations,  wearied  with  mental  enjoyments,  be* 
hold  nothing  in  the  refinement  of  manners  but 
the  germe  of  depravity,  they  are  flattered  with 
the  idea,  that  in  some  distant  region,  in  the  first 
dawn  of  civilization,  infant  societies  enjoy  pure 
and  perpetual  felicity,  To  this  sentiment  Ta" 
cituK  owed  a  part  of  his  success,  when  he  sketch-* 
ed  for  the  Romans,  subjects  of  the  Caesars,  the 
picture  of  the  manners  of  the  inhabitants  of 
Germany.  Tlie  same  sentiment  gives  an  ineff 
^ble  charm  to  the  narrative  of  those  traveller8| 
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who,  at  the  close  of  the  last  century,  Tisited  the 
ifilands  of  the  Pacific  OceaiL  * 

The  inhabitants  of  those  islands,  too  mncb 
vaunted,  though  heretofore  anthiropophagi,  re- 
semble, under  more  than  one  point  of  view,  the. 
Guanches  of  Teneriffe.  We  see  both  nations 
groaning  under  the  yoke  of  feudal  government. 
Among  the  Guanches  this  institution,  which  fa- 
cilitates and  renders  a  state  of  warfare  perpe-, 
tual,  was  sanctioned  by  reli^on.  The  priests, 
declared  to  the  people,  "  The  great  Spirit,  Acha- 
man,  created  first  the  nobles,  the  achimenceysy 
to  whom  he  distributed  all  the  goats,  that  exist 
on  the  face  of  the  Earth.  After  the  nobles, 
Achaman  created  the  plebeians,  achicaxnas^ 
This  younger  race  had  the  boldness  to  petition 
also  for  goats ;  but  the  supreme  being  answered, 
that  this  race  was  destined  to  serve  the  nobles, 
and  that  they  had  need  of  no  property.'*  This 
tradition  was  made,  no  doubt,  to  please  the  rich 
vassals  of  the  shepherd  kings.  Thus  the  faycany 
or  high  priest,  exercised  the  right  of  conferring 
nobility ;  and  the  law  of  the  Guanches  expressed, 
that  every  achimencey,  who  degraded  himself 
by  milking  a  goat  with  his  own  hands,  lost  his 
title  to  nobility.  This  law  does  not  remind  us 
of  the  simplicity  of  the  Homeric  age.  We  are 
^tonished  to  see  the  useful  labours  of  agricuU 
ture,  and  of  a  pastoral  life,  exposed  to  contempt 
at  the  very  dawn  of  civilization. 


*  the  Guaiiches,  femed  for  their  tall  stature, 
were  the  Pkitagonians  of  the  old  world ;  and 
historians  exaggerated  the  muscular  force  of  the 
Gitariches,  as,  previous  to  the  voyage  of  Bou- 
gainville and  Cordoba,  a  colossal  form  was  con- 
ferred on  the  tribe,  that  inhabited  the  southern 
extremity  of  America.  I  never  saw  Guanche 
mummies  but  in  the  cabinets  of  Europe ;  at  the 
period  of  my  journey,  they  were  very  scarce ;  a 
considerable  number,  however,  might  be  founds 
if  miners  were  employed  to  open  the  sepulchral 
caverns,  which  are  cut  in  the  rock  on  the  eastern 
tlope  of  the  Peak,  between  Arico  and  Guimar. 
These  mummies  are  in  a  state  of  desiccation  so 
singular,  that  whole  bodies,  with  their  integu- 
ibents,  frequently  do  not  weigh  above  6ix  or 
0even  pounds ;  or  a  third  less  than  the  skeleton 
of  an  individual  of  the  same  size,  recently  strip- 
ped of  the  muscular  flesh.  The  conformation  of 
the  scull  has  some  slight  resemblance  to  that  of 
of  the  white  race-  of  the  ancient  Egyptians ;  and 
the  incisive  teeth  of  the  Guanches  are  blunted, 
like  those  in  the  mummies  found  on  the  banks 
of  the  Nfle.  But  this  form  of  the  teeth  ii^  owing 
to  art  alone ;  and  on  examining  more  carefully 
the  physiognomy  of  the  ancient  Canarians,  able 
anatomists*  have  recognised  in  the  cheek  bones, 
and  the  lower  jaw,  perceptible  differences  from 

*  Blumenbach,  DtcoM  qumta  CoUeci.  turn  Cramarvm  dkenamm 
Gentium  UluMtr.  1808,  p.  7.      '  '  ' 


ijti^  Egyptian  inumitties*  On  opening  tho^e  of 
the  Guancbes,  remains  of  aromatic  plants  are 
discovered,  among  whicli  the  chenopodinni  am* 
brosioides  is  constantly  perceived  s  the  corpseil 
are  often  decorated  with  small  laces,  to  which 
are  hung  little  discs  of  baked  earth,  that  appear 
to  have  served  as  numerical  signs,  and  resemble 
the  quippoes  of  the  Peruvian^,  the  Mexicans,  tod 
the  Chinese^ 

As  the  population  of  islands  is  in  general  lesA 
exposed  to  the  effect  of  migrations  than  that  of 
continents,  we  may  presume,  that,  in  the  time  of 
the  Carthaginians  and  the  Greeks,  the  Archipe^ 
lago  of  the  Canaries  was  inhabited  by  the  same 
race  of  men,  as  were  found  by  the  Norman  and 
Spanish  conquerors.  The  only  monument  that 
can  throw  some  light  on  the  origin  of  the  Gu-* 
anches  is  their  language ;  but  unhappily  there 
are  not  above  a  hundred  and  fifty  words  remain- 
ing, several  of  which  express  the  same  object^ 
according  to  the  dialect  of  the  different  island-" 
ers.  Independent  of  these  words,  whicl^havc 
been  carefully  noted,  there  are  still  some  valu. 
able  fragments  existing  in  the  names  of  a  great 
number  of  hamlets,  hills,  and  valleys.  The 
Guanches,  like  the  Biscayans,  the  Hindoos,  the 
Peruvians,  and  all  the  primitive  nations,  had 
named  the  places  after  the  quality  of  the  soil 
they  bultivated,  the  Ishape  of  the  rocks^  the  ca- 
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Tents  that  gave  them  shelter,  and  the  nature  of 
the  tree  that  overshadowed  the  springs. 

It  has  been  long  imagined,  that  the  language 
of  the  Guanches  had  no  analogy  with  the  living 
tongues ;  but  since  the  travels  of  Hornemann^ 
and  the  ingenious  researches  of  Marsden  and 
Venturi,  have  drawn  the  attention  of  the  learned 
to  the  Berbers,  who  like  the  Sarmatic  tribes, 
occupy  an  immense  extent  of  country  in  the 
north  of  Africa/ we  find,  that  several  Guanche 
words  have  common  roots  with  words  of  the 
Chilha  and  Gebali  dialects  *.  We  shall  cite  for 
instance  the  words: 

Heaven,  in  Guanche  —  Tigo;  in  Berheric^  Tigot. 

Milk  •  •        Abo;  •        .        Acho. 

Barley  •  .         Teroasen  •         •         Tomzeen. 

Basket  •  •        Oarianaa  •        •         Carian. 

Water  •  •        Aenum '  .        .        Aoan. 

I  doubt  whether  this  analogy  is  a  proof  of  a 
common  origin ;  but  it  is  an  indication  of  the 
ancient  connexion  between  the  Guanches  and 
Berbers,  a  tribe  of  mountaineers,  in  which  the 
Numtdians,  the  Getuli,  and  the  Garamanti  are 
confounded,  and  who  extend  themselves  from 
the  eastern  extremity  of  Atlas  by  Harutsch  and 
Fezzan,  as  far  as  the  Oasis  of  Siwah  and  Angela. 
The  natives  of  the  Canary  Islands  called  them? 
selves  Guanches  from  guauj  man  ;  as  the  Ton- 

*  AdeluDg  und  Yater,  Mithridates,  t«  m,  p«  60* 


^ese  call  themselves  bi/e  and  donhiy  which  have 
the  same  signification  as  guan.  Besides,  the 
nations  who  speak  the  Berberic  language  are 
not  all  of  the  same  race ;  and  the  description, 
which  Scylax  gives  in  his  Periplus  of  the  inhor- 
bitants  of  Cerne,  a  shepherd  people  of  a  tall 
stature  and  long  hair,  reminds  us  of  the  features 
which  characterise  the  Canaiy  Guanches. 

The  greater  attention  we  give  to  the  study  of 
languages  in  a  philosophical  point  of  view,  the 
more  we  must  observe,  that  no  one  of  them  is 
entirely  distinct ;  the  language  of  the  Guanches  * 
would  appear  still  less  so,  had  we  any  data  re* 
specting  if  s  mechanism  and  grammatical  con- 
struction; two  elements  more  iniportatit  than 
the  form  of  words,  and  the  identity  of  sounds. 
It  is  the  same  with  certain  idioms,  as  mih  those* 
organized  beings,  that  seem  to  shrink  from  all 
classification  in  the  series  of  natural  families. 

.  *  AcGordin^  to  the  researches  of  Mr.  Yater,  the  Guanche 
lan^age  offers  the  following  aoalog^es  with  the  languages  of! 
nations  very  remote  from  each  other :  dog  among  the  Anus** 
rican  Hurons,  aoridenon ;  among  the  Guanches,  aguyan  ;  man, 
among  the  Peruvians,  cari ;  among  the  Guanches,  coron  ;' 
king,  among  the  African  Mandingoes,  mamo ;  among  the 
Guanches,  monscy.  The  name  of  the  island  of  Gomera  is* 
found  in  that  of  Gomer,  which  designates  a  tribe  of  Berbersi 
{Voter ^  Untenuck,  ueber  Jmerika,  p.  170).  The  Guanhce 
words  Alcorac,  God^  and  almogaron,  temple,  seem  to  be  of 
Arabic  origin  ;  at  leastin  the  latter  tongue  almoharram  sig- 
nifies iocred^ 
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Their  isolated  state  is  only  so  w  appearance  f 
for  it  ceases^  when,  on  embradog  a  greater 
number  of  objects^  ire  come  to  discover  the 
intermediate  linl^s.  The  learned,  who  find 
Egyptians  wherever  there  are  mummies,  hiero* 
glyphics,  or  pyramids,  will  imagine,  perhaps, 
jthat  the  race  of  Typhon  was  united  to  the  Gu^ 
anches  by  the  Berbers,  real  AUantics,  to  whom 
t>elong  the  Tibboes  and  the  Tuarycks  of  the 
Desert*;  but  it  is  sufficient  here  to  observe, 
that  thia  hypothesis  is  supported  by  no  anal<^  f 
between  the  Berberic  and  Coptic  languages, 
which  are  justly  considered  as  a  remnant  of  the 
aQcient  Egyptian* 

The  people  who  succeeded  the  Guanches  de* 
si^nded  from  the  Spaniards,  and  in  a  less  de- 
gree from  the  Normans.  Though  these  two 
races  have  been  exposed  during  three  centuries 
past  to  the  same  climate,  the  latter  is  distin^ 
guished  by  a  whiter  skin.  The  descendants  of 
the  Normans  inhabit  the  valley  of  Teganana, 
between  Punta  de  Naga  and  Punta  de  Hidalgo. 
The  names  of  GrandviUe  andDampierre  are  still 
pretty  common  in  this  district.  The  Canarians 
are  9  morale  sober,  and  religious  people ;  of  e^ 
l^ss  industrious  character  at  home,  than  in 
foreign  countoies.    A  roving  and  enterprising 

*  Voyage  de  Horoemtnn  da  Cairo  k  HfLopiuouk^  t  ii;  p*  400, 
t  Mithridates,  t  iii,  p,  77* 
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dispoeitipfi  leads  these  islfind^^  fiketh^ 
cayans  and  CatalQnia^s^  to  t)ie  Philippines,  to 
the  Maiiaa  isl£^ndS|  to  America,  and  wherever 
there  are  Spp.nish  settlements^  from  Chili  and  la 
Plata  to  New-Mexico.  To  thiem  we  are  in  a 
great  measure  indebted  for  the  progress  of  agri- 
culture in  those  colonies.  The  whole  Archipe- 
lago does  not  contain  160,000  inhabitants,  and 
the  Islennas  are  perhaps  more  numerous  in  the 
new  continent,  than  in  their  own  cpuntry.  The 
following  table  indicates  whatever  related  to  the 
/itatistics  of  this  cpuntry. 
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The  enumerations  of  1678,  1745,  and  1768, 
have  been  published  by  Vieyra.  The  estima-- 
tion  of  1790  is  by  Mr.  Ledru.  The  total  po- 
pulation, according  to  Lord  Macartney,  was 
196,500 ;  of  which  there  were  100,000  at  Tene- 
riffe,  40,000  at  Canary,  and  30,000  at  Palma. 
The  surfaces  have  been  calculated  for  the  iGirst 
time,  and  very  accurately,  by  Mr.  Oltmanns  *, 
from  the  charts  of  Borda  and  Varela.  The 
vintage  of  Teneriffe  yields  from  20  to  24,000 
pipes,  5000  of  which  are  malmsey.  The  annual 
exportation  of  wine  is  from  8  to  9000  pipes. 
The  amount  of  the  harvest  in  the  whole  of  the 
Archipelago  in  wheat  is  54,000  fanegas,  of  a 
hundred  pounds  e^ch.  In  ordinary  years  this 
crop  is  suJQicient  for  the  consumption  of  the  in^ 
habitants,  who  otherwise  live  on  maize,  potatoes^ 
and  French  beans,  frisoles.  The  cultivation  of 
the  sugar-cane  and  cotton  is  of  little  importance; 
the  principal  objects  of  commerce  are  wine, 
brandy,  archil,  and  soda.  The  gross  amount  of 
the  revenue,  including  the  tax  on  tobacco,  is 
240,000  piastres. 

*  Extent  of  the  surface  of  the  Canaries  more  accurately 
expressed  in  geographic  leagues  of  15^  to  a  degree :  Teoe- 
rifie,  41|:  Forta^entura,  35| ;  Canary,  93^;  Palma,  15i ; 
Xianzerota,  14| ;  or,  inclading  the  small  neighbouring  islands, 
15| ;  Gomera,  8 ;  and  Ferro,  3| :  total  153}.  It  is  asto- 
nishing, that  Mr.  Hassel,  in  his  excellent  work  on  the  statis. 
tics  of  Europe,  gives  the  Canaries  a  population  of  429,000  in- 
habitants, and  an  extent  of  368  square  German  miles.  {Stat. 
Umriu.  Heft,  1. 17.) 

TOL.  I.  ¥ 
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I  shall  not  enter  into  any  discussions  of  poli- 
tical economy  relative  to  the  importance  of  the 
Canary  islands  to  the  trading  nations  of  Europe* 
Having  long  employed  myself  in  statistical  re- 
searches on  the  Spanish  colonies,  and  being  on 
terms  of  intimacy  with  persons  who  had  held  places 
of  importance  at  Teneriffe,  I  had  an  opportunity, 
during  my  abode  in  Caraccas  and  at  the  Havan- 
nah,  oi  collecting  considerable  information  re- 
specting the  commerce  of  Santa  Cruz  and  Oro- 
tava.  But  several  distinguished  persons  having 
since  visited  the  CanarieSj  they  have  obtained 
the  same  means  of  information  as  myself;  and 
I  do  not  hesitate  to  strike  out  from  my  narra- 
tive; what  has  been  explained,  with  greater  pre- 
cision, in  works  that  have  preceded  mine.  I  shall 
here  confine  myself  to  a  few  considerations, 
which  will  terminate  the  sketch  I  have  just  given 
of  the  Archipelago  of  the  Canaries. 

These  islands  have  undergone  the  same  fate  as 
Egypt,  the  Crimea,  and  many  other  countries, 
respecting  which  travellers,  who  are  anxious  to 
elevate  and  surprise  by  contrasts,  have  been  ex- 
travagant both  in  their  praise  and  their  blame. 
Some,  landing  at  Orotava,  describe  Teneriffe  as 
the  garden  of  the  Hesperides,  and  celebrate  the 
amenity  of  the  climate,  the  fruitfulness  qf  the  soil, 
and  the  richness  of  the  cultivation ;  others,  forced 
to  sojourn  at  Santa  Cruz,  behold  nothing  in  these 
Fortunate  Islands  but  a  country,  naked,  barren. 


291 

and  inhabited  by  a  stupid  and  miserable  race;  It 
appeared  to  me^  that  in  this  archipelago^  as  in  all 
mountainous  and  volcanic  countries^  Nature  has 
been  very  unequal  in  the  distribution  of  her  gifts. 
The  Canaries  are  generally  deficient  in  water; 
but  wherever  there  are  springs^  artificial  irriga- 
tions^  or  plentiful  rains,  the  soil  is  highly  fertile. 
The  lower  class  of  the  people  is  laborious ;  but 
it's  industiy  is  more  active  in  distant  colonies^ 
than  at  Teneriffe,  where  it  meets  with  obstacles^ 
which  a  wise  administration  might  progressively 
remove.  Emigration  would  be  diminished^  if 
the  uncultivated  demesne  kinds  were  distributed 
among  private  persons,  those  which  are  annexed 
to  tKe  moforats  of  the  great  fisunilies  were  sold^ 
and  feudal  rights  were  gradually  abolished. 

The  present  population  of  the  Canaries  un« 
doubtedly  appears  inconsiderable,  when  com- 
pared with  that  of  several  countries  of  Europe. 
The  island  of  Malta,  the  industrious  inhalntants 
of  which  cultivate  a  rock  almost  destitute  of 
mould,  is  seven  times  less  than  Tenerifie,  and 
yet  has  twice  the  population :  but  writers,  who 
are  fond  of  painting  in  vivid  colors  the  depopu- 
lation of  the  Spanish  colonies,  and  who  attribute 
the  cause  to  the  ecclesiastical  hierarchy,  forget 
that  in  every  place,  since  the  reign  of  Philip  V, 
the  number  of  inhabitants  has  obtained,  in  a 
greater  or  less  degree,  a  rapid  increase.  The 
relative  population  is  already  greater  in  the  Ca- 
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naries,  than  in  both  Castiles,  in  Efitramaduray 
and  in  Scotland.  The  whole  archipelago  exhi- 
bits a  mountainous  country,  the  extent  of  which 
is  a  seventh  less  than  the  surface  of  the  island  of 
Corsica :  it  supplies,  however,  the  same  number 
of  inhabitants. 

Though  the  islands  of  LauzerotaandFortaven- 
tura,  which  are  the  least  populous,  export  com, 
while  Teneriffe  does  not  produce  two  thirds  of 
it*s  consumption,  we  must  not  conclude,  that  in 
this  last  island  the  number  of  inhabitants  can- 
not increase  for  want  of  subsistence.  The  Ca- 
nary islands  are  still  remote  from  feeling  the 
evils,  that  arise  from  too  considerable  a  popula- 
tion, and  of  which  Mr.  Malthus  has  unfdded 
the  causes  with  so  much  precision  and  know- 
ledge. The  misery  of  the  people  has  consider- 
ably diminished,  since  the  cultivation  of  pota- 
toes *  has  been  introduced,  and  since  they  have 
begun  to  sow  more  maize,  than  wheat  and 
barley. 

The  inhabitants  of  the  Canaries  exhibit  traits 
characteristic  of  a  people,  who  are  at  the  same 
time  mountaineers  and  islanders.  In  order  to 
estiihate  them  truly,  it  is  not  enough  to  behold 
them  in  their  own  cotlntry,  where  powerful  ob- 
stacles prevent  the  display  of  industry ;  we  must 
study  them  in  the  plains  of  the  province  of  Ca* 

*  Tessier  and  Desautoj,  on  the  Agricalture  of  the  Canar. 
ries.    Mem.  de  rinst,  t  i,  p.  250  et  279. 
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raccas,  on  the  ridge  of  the  Andes,  in  the  burn* 
ing  plains  of  the  Philippine  islands,  and  where- 
ever  isolated  in  uninhabited  countries  they  have 
had  occasion  to  display  that  energy  and  activity, 
which  are  the  true  riches  of  a  planter. 

The  Canarians  are  fond  of  considering  their 
country  as  forming  part  of  European  Spain,  and 
they  have  added  some  portion  to  the  riches  of 
Castilian  literature.  The  names  of  Clavijo,  au* 
thor  of  \the  Pensador  Madritense,  of  Vieyra, 
Yriarte,  and  Betancourt,  are  honourably  distin- 
guished in  the  scientific  and  in  the  literary 
world.  The  Canarians  are  endowed  with  that 
liveliness  of  imagination,  which  characterizes  the 
inhabitants  of  Andalusia  and  Grenada ;  and  we 
may  be  led  to  hope,  that,  at  some  future  period, 
the  Fortunate  Islands,  like  every  other  climate 
of  the  Globe,  either  where  man  reposes  on  the 
lavish  bounties  of  Nature,  or  shrinks  from  the 
severity  of  her  frown,  will  inspire  the  muse  of 
some  native  poet. 
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CHAPTE^R    III. 


Passage  Jrom  Teneiiffe  to  the  coasts  of  South 
America.  —  The  Island  of  Tobago. — Arrival 
at  Cumana. 

Wb  left  the  road  of  Santa  Cruz  the  evening  of 
the  25th  oi  June^  and  directed  our  course  to- 
ward South  America.  The  wind  blew  strong 
from  the  north-east^  and  the  waves  were  short, 
and  broken  from  the  opposition  of  the  currents. 
We  soon  lost  sight  of  th&  Canary  islands^  the 
lofty  mountains  of  which  were  covered  with  a 
reddish  vapour.  The  Peak  alone  appeared  from 
tune  to  time  in  the  breaks,  as  the  wind,  which 
must  have  blown  strong  in  the  upper  regions  of 
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the  air,  dispersed  at  intervals  the  clouds  that  en- 
veloped the  Piton.  We  felt  for  the  first  time 
how  strong  are  the  impressions  left  on  the  mind 
from  the  aspect  of  those  countries  placed  on  the 
limits  of  the  torrid  zone,  and  in  which  nature 
appears  at  once  so  rich,  so  various,  and  so  ma- 
jestic. Our  stay  at  TenerifFe  had  been  very 
short,  and  yet  we  withdrew  from  the  island  as 
if  it  had  been  for  a  long  time  our  home. 

Our  passage  from.  Santa  Cruz  to  Cumana,  the 
most  eastern  part  of  the  New  Continent,  was 
very  fine.  We  cut  the  tropic  of  Cancer  the  27th, 
and  though  the  Pizarro  was  not  a  very  good 
sailer,  we  ran  in  twenty  dajrs  the  space  of  nine 
hundred  leagues,  which  separates  the  coasts  of 
Africa  from  those  of  the  New  Continent.  We 
passed  fifty  leagues  west  of  Cape  Bajador,  Cape 
Blanco,  and  the  islands  of  Cape  Verd.  A  few 
land  birds,  which  had  been  driven  to  sea  by  the 
impetuosity  of  the  wind,  followed  us  for  several 
days.  If  we  had  not  exactly  known,  by  our 
time-keepers,  our  longitude,  we  should  have  been 
tempted  to  think,  that  we.  were  very  near  the 
coast  of  Africa. 

Our  course  was  such  as  is  taken  by  all  vessels 
destined  for  the  Antilles  since  the  first  voyage  of 
Columbus.  The  latitude  diminished  rapidly,  al* 
most  without  gmning  in  longitude,  from  the  p^ 
raliel  of  Madeira  to  the  tropic.  When  we  reach 
the  zone,  where  the  trade  winds  are  constant,  wc 


cross  the  ocean  from  east  to  west,  on  a  calm  and 
pacific  sea,  which  Spanish  sailors  call  the  Ladies 
Gulf,  el  Golfo  de  las  Damas.  We  found,  as  all 
do  who  frequent  those  latitudes,  that,  in  propor- 
tion as  we  advance  toward  the  west,  the  trade 
winds,  which  were  at  first  east^nortb-east,  fix  to 
the  east. 

Those  winds,  the  roost  generally  adopted  the- 
ory of  which  is  explained  in  a  celebrated  treatise 
of  HaUey*,  are  a  phenomenon  much  more  com- 
plicated f  than  the  greater  number  of  naturalists 
admit.  In  the  Atlantic  Ocean,  the  longitude  as 
well  as  the  declination  of  the  sun,  influences  the 
direction  and  limits  of  the  trade  winds.  On  the 
side  of  the  New  Continent,  in  both  hemispheres, 

*  The  existence  of  an  upper  current  of  air,  which  blows 
constantly  from  the  equator  to  the  poles,  and  of  a  lower  cur- 
rent, which  blows  from  4he  poles  to  the  equator,  had  already 
f)een  admitted,  as  Mr.^Arago  has  shown,  by  Hooke.  The 
ideas  of  the  celebrated  English  naturalist  are  developed  in  a 
'discoarse  on  Earthquakes  published  in  1686.  **  I  think 
(adds  he,)  that  several  phenomena,  which  are  presented  by 
the  atmosphere  and  the  ocean,  especially  the  winds,  may  be 
explained  by  the  polar  currents."  (Hooke's  Posthumoua 
Works,  p.  364.)  This  curious  passage  is  not  cited  by  Hal* 
ley  (Phil.  Trans.  roL  xxxix,  p.  68).  On  the  other  hand» 
Hooke,  speaking  direetly  of  the  trade  winds  (Post.  Work^ 
p.  88  and  363),  adopts  the  erroneous  theory  of  Galileo,  who 
admits  a  difference  of  velocity  between  the  movement  of  the 
Earth  and  that  of  the  air. 

t  M6m.  de  I'Acad.  1760,  p.  18.  I^AIembert,  sor  lee 
Causes  gen.  des  Vents,  p.  6^ 


these  limits  pass  the  tropics  eight  or  mne  de^ 
grees ;  while  in  the  vicinity  of  Africa  the  vari- 
able winds  reign  far  beyond  the  parallel  of  28  or 
27  degrees.  It  is  to  be  regretted,  on  account 
of  the  progress  of  meteorology  and  navigation, 
that  the  changes,  which  the  currents  of  the  equi- 
noctial atmosphere  in  the  Pacific  Ocean  under- 
go, are  much  less  known,  than  the  variation  of 
these  same  currents  in  a  sea  that  is  narrower, 
and  influenced  by  the  proximity  of  the  coasts  of 
Guinea  and  Brazil.  Navigators  have  known  for 
ages  past,  that  in  the  Atlantic  Ocean  the  equator 
does  not  coincide  with  the  line  which  separates 
the  trade  winds  of  the  north-east  from  the  ge  • 
neral  winds  of  the  south-east.  This  line,  as 
Halley*  has  very  well  observed,  is  at  the  third 
or  fourth  degree  of  north  latitude;  and  if  it's 
position  be  the  effect  of  a  longer  abode  of  the  Sun 
in  the  northern  hemisphere,  it  tends  to  prove, 
that  the  temperatures  of  the  two  hemispheres  ^f* 
are  in  the  ratio  of  eleven  to  nine.  We  shall  see 
farther  on  in  this  work,  when  we  treat  of  the 
part  of  the  atmosphere  which  extends  over  the 

*  Phil.  Trans.  toL  xvi,  p.  154.  UUoa,  Cooversaciooes,  p. 
108. 

t  Prevost,  on  the  limits  of  the  trade  winds.  Jonrn.  de 
Phys.  t.  xxxyiii,  p.  369.  Sapposing  with  iEpinns,  that  the 
southern  hemisphere  is  only  one  fourteenth  colder  than  the 
northern,  the  calculation  gives,  for  the  northern  limit  of  the 
£.  S.  £.  trade  winds,  the  paraitel  of  V  28'. 


South  Sea,  that  to  the  west  of  America  the  trade 
winds  of  the  so^th-east  reach  to  a  less  distance 
beyond  the  equator,  than  they  do  in  the  Atlantic 
Ocean.  In  fact  the  difference,  with  which  the 
strata  of  air  flow  back  from  the  two  poles  to- 
ward the  equator^  cannot  be  the  same  in  every 
d^jee  of  longitude,  th^t  is  to  say,  on  points  of  ^ 
the  Globe,  where  the  continents  have  very  differ- 
ent breadths,  and  where  they  stretch  away  more 
or  less  toward  the  poles. 

It  is  known,  that  in  the  passage  from  Santa 
Cru2  to  Cumana,  as  in  that  from  Acapulco  to 
the  Philippine  islands, .  the  sailors  are  scarcely 
ever  under  the  necessity  of  touching  the  sails.. 
We  pass  those  latitudes,  as  if  we  were  descend- 
ing a  river,  and  we  might  deem  it  no  hazardous 
undertakings  if  we  made  the  voyage  in,.an  open 
boat.  Farther  west,  on  the  coast  of  St.  M arr 
tha,  and  in  the  Gulf  of  Mexico,  the  trade  wind 
blows  impetuously,  and  renders  the  sea  very , 
stormy*. 

The  wind  fell  gradually  the  farther  we  rcr 
moved  from  the  African .  coasts :  it  was  some^' 
times  smooth  wat^r  for  several  hours,  and  these 
short  cahns  were  regularly  interrupted  by  elec;- 
trical  phenomena.    Black   thick  clouds  with 

^  The  Spanish  sailors  call  the  rough  trade  winds  at  Cat* 
thagena  in  the  West  Indies  ks  hriioUi  de  SatOa  Martha  ;  and 
in  the  GnJf  of  Mexico,  la»  bnuu  pardas.  These  lattei 
itfo  accompanied  with  a  ffray  and  cloudy  sky. 


strong  outlines  rose  on  the  east,  and  it  seemed 
as  if  a  squall  would  have  forced  us  to  hand  our 
topsails ;  but  the  breeze  freshened  anew;  there 
fell  a  few  large  drops  of  rain,  and  the  storm  was 
dispersed  without  our  hearing  any  thunder.    It 
was  curious  to  observe,  during  this  time,  the 
effect  of  several  black,  isolated,  and  very  low 
clouds,  which  passed  the  zenith.    We  felt  the 
force  of  the  wind  augment  or  diminish  progres- 
sively, according  as  small  bodies  of  vesicular 
vapour  approached  or  receded,  while  the  elec- 
trometers, furnished  with  a  long  metallic  rod 
and  lighted  match,  showed  no  change  of  electric 
tension  in  the  lower  strata  of  the  air.    It  is  by 
means  of  these  squalls,  which  alternate  with 
dead  calms,  that  the  passage  from  the  Canaiy 
islands  to  the  Antilles  or  southern  coasts  of  Ame- 
rica is  made  in  the  months  of  June  and  July. 
In  the  torrid  zone,  the  meteorological  pheno- 
mena follow  each  other  in  a  very  uniform  man- 
ner ;  and  the  year  1803  will  be  for  a  long  time 
^memorable  in  the  annals  of  navigation,  because 
several  vessels  coming  from  Cadiz  to  the  Carac- 
cas  were  forced  to  lie  to  in  the  fourteenth  degree 
of  latitude,  and  the  forty-eight  degree  of  longi- 
tude, on  account  of  a  very  violent  wind,  which 
blew  for  several  days  from  the  north-north-west^ 
What  an  extraordinary  interruption  must  we 
suppose  in  the  play  of  the  aerial  currents,  to  ex- 
plain a  cross  wind,  which  without  doubt  must 


bave  deranged  at  the  same  time  the  regularity 
of  the  horary  oscillatioos  of  the  barometer ! 

Some  Spanish  navigators  have  lately  propos- 
ed going  to  the  West  Indies  and  the  coasts  of 
Terra  Firma^  by  a  different  course  from  that 
which  had  been  taken  by  Christopher  Columbus. 
They  advise^  instead  of  steering  directly  to  the 
south  in  search  ^of  the  trade  winds^  to  change 
both  latitude  and  longitude,  in  a  diagonal  line 
from  Cape  St.  Vincent  to  America.  This  method, 
which  shortens  the  way,  cutting  the  tropic  nearly 
twenty  degrees  west  of  the  point  where  it  is 
commonly  cut  by  the  pilots,  has  several  times 
been  successfully  followed  by  Admiral  Gravina. 
This  experienced  seaman,  who  perished  glori- 
ously at  the  battle  of  Trafalgar,  arrived  in  1802 
at  St.  Domingo,  by  the  oblique  passage,  several 
days  before  the  French  fleet,  though  orders  of 
the  court  of  Ma^lrid  would  have  forced  him  to 
enter  Ferrol  with  h\a  squadron,  and  stop  there 
some  time . 

This  new  system  of  navigation  shortens  the 
passage  from  Cadiz  to  Cumana  a  twentieth; 
but  as  the  tropic  is  attained  only  at  the  longitude 
of  forty  degi*ees,  the  chance  of  meeting  with  con- 
trary winds,  which  blow  sometimes  fram  the 
south,  and  at  other  times  from  the  south-west, 
is  more  unfavorable.  In  the  old  system^  the 
disadvantage  of  making  a  longer  passage  is  com^ 
pensated  by  the  certainty  of  finding  the  trade 


8 

winds  in  a  shorter  space  of  time^  and  keeping 
tfaem  the  greater  part  of  the  passage.  At  the 
time  of  mr  abode  in  the  Spanish  colonies,  I 
witnessed  the  arrival  of  several  merchant  ships, 
winch  the  fear  of  privateers  had  determined  to 
choose  the  oblique  course,  and  that  had  a  very 
short  passage ;  it  is  only  after  repeated  trials, 
that  we  can  decide  with  certainty  on  an  object. 
At  least  as  important  as  the  choice  of  the  meii^ 
dian,  at  which  the  equator  should  be  cut  in  the 
navigation  from  Europe  to  Buenos  A3nres  or 
Cape  Horn. 

Nothing  equals  the  beauty  and  mildne»s»  of 
the  climate  of  the  equinoctial  re^on  on  the 
ocean.  While  the  trade  wind  blew  strongly, 
the  thermometer  kept  at  23  or  24  degrees  in 
the  day,  and  at  22  or  22*5  degrees  during  the 
night.  To  feel  the  full  charm  of  these  happy 
climates  bordering  on  the  equator,  the  passage 
from  Acapulco  or  the  coasts  of  Cliili  to  Europe 
should  be  undertaken  in  a  very  rough  season. 
What  a  contrast  between  the  tempestuous  seas 
of  the  northern  latitudes,  and  the  regions  where 
the  calm  of  nature  is  never  disturbed !  If  the 
return  from  Mexico  or  South  America  to  the 
coasts  of  Spain  were  as  expeditious  and  as  agree* 
able  as  the  passage  from  the  old  to  the  new  con* 
tinent,  the  number  of  Europeans  settled  in  the 
colonies  would  be  much  less  considerable  than 
it  is  at  present.    The  sea  which  surrounds  the 


Azores  and  thei  "Bermuda  islands,  and  which 
is  traversed  in  returning  to  Europe  by  the  high 
latitudes,  is  called  by  the  Spaniards  by  the  sin- 
gular name  of  Golfo  de  las  Yegvuis  (the  Mares* 
Gulf).  Colonists  who  are  not  accustomed  to 
the  sea,  and  who  have  led  solitary  lives  in  the 
forests  of  Guiana,  the  savannahs  of  the  Caraccas, 
or  the  Cordilleras  of  Peini,  dread  the  neighbour- 
hood of  the  Bermudas  more  than  the  inhabitants 
of  Lima  fear  at  present  the  passage  round  Cape 
Horn.  They  exaggerate  the  danger  of  a  navi- 
gation which  is  perilous  only  in  the  winter. 
They  defer  from  one  year  to  another  the  execu- 
tion of  a  project  which  apppears  hazardous,  and 
death  very  often  surprises  them  in  the  midst  of 
the  preparations  which  they  make  for  their  re 
turn. 

To  the  north  of  the  Cape  Verd  islands  we 
met  with  great  masses  of  floating  sea-weeds. 
They  were  the  tropic  grape,  fucus  natans,  which 
grows  on  submarine  rocks,  only  from  the  equa- 
tor to  the  fortieth  degree  of  north  and  south  la- 
titude. These  weeds  seem  to  indicate  the  exist- 
ence of  currents  in  this  place,  as  well  as  to  the 
south-west  of  the  banks  of  Newfoundland.  We 
must  not  confound  the  latitudes  abounding  in 
scattered  weeds  with  these  banks  of  marine 
plants,  which  Columbus  .compares  to  extensive 
meadows,  the  view  of  which  struck  with  terror 
the  crew  of  the  Santa  Maria  in  the  forty-second 
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degree  of  longitude.    I  am  assured  from  the 

comparison  of  a  great  number  of  journals,  that 

• 

^n  the  basin  of  the  Atlantic  Northern  Ocean, 
there  exist  two  banks  of  weeds  very  different 
from  each  other.  The  most  extensive  is  a  little 
west  ofthe  meridian  of  Fayal,  one  of  the  Azores, 
between  the  twenty-fifth  and  thirth-sixth  degrees 
of  latitude  *.  The  temperature  of  the  Ocean  in 
those  latitudes  is  from  sixteen  to  twenty  degrees  ; 
and  the  north  winds,  which  sometimes  r^gn 
there  very  tempestuously,  drive  ,  floating  isles  of 
sea-weed  down  into  the  low  latitudes  as  far 
as  the  parallels  of  twenty-four  and  even  twenty 
degrees.  The  vessels  which  return  to  Europe, 
either  from  Montevideo  or  the  Cape  of  Good 
Hope,  cross  these  banks  of  fuciis,  which  the 
Spanish  pilots  consider  as  at  an  equal  distance 
from  the  Antilles  and  Canaries;  and  they 
serve  the  less  instructed  mariner  to  rectify  his 
longitude.    The   second  bank  of  fiicus  is  but 

*  It  appears  that  Phaenictan  vessels  came  ''  in  thirty  days 
■afl,  with  an  easterly  wind/'  to  the  weedy  sea,  which  the 
Portuguese  and  Spaniards  call  mar  de  zargasso.  I  have  shown 
in  another  place,  that  the  passage  of  Aristotle^  De  Miralnl,  td^ 
Dnval,  p.  1157»  can  scarcely  he  applied  to  the  coasts  of 
Africa,  like  an  analogous  passage  of  the  Periplus  of  Scylax. 
Tableaux  de  la  Nature^  t.  i,  p.  98.  Supposing  that  this  sea, 
full  of  weeds,  which  impeded  the  course  of  the  Phoenician 
vessels,  was  the  mar  de  gargasto^  we  need  not  admit,  that  the 
ancients  traversed  the  Atlantic  beyond  thirty  degrees  of  west 
longitade  from  the  meridian  of  Paris. 
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little  known ;  it  occupies  a  much  smaller  space 
in  the  twenty-second  and  twenty-sixth  degrees 
of  latitude^  eighty  leagues  west  of  the  meridian 
of  the  Bahama  islands.  It  is  found  on  the 
passage  from  the  Caiques  to  the  Bermudas. 

Though  a  species  of  sea-weeds  *  has  be6n  seen 
with  stems  eight  hundred  feet  long^  the  growth 
of  these  marine  cryptogamia  being  extremely 
rapid^  it  is  not  less  certain,  that,  in  the  latitudes 
we  have  just  described,  the  fuci,  far  from  being 
fixed  to  the  bottom,  float  in  separate  masses  on 
the  sur&ce  of  the  water.  In  this  state,  the  ve- 
getation can  scarcely  continue  a  longer  time 
than  it  would  do  in  the  branch  of  a  tree  torn 
from  it's  trunk;  and  in  order  to  explain  how 
moving  masses  are  found  for  ages  in  the  same 
position,  we  must  admit,  that  they  owe  their 
origin  io  submarine  rocks,  which,  placed  at 
forty  or  sixty  fathoms  depth,  continually  supply 
what  has  been  carried  away  by  the  equinoctial 
currents.  This  current  bears  the  tropic  grape 
into  the  high  latitudes,  toward  the  coast  of  Nor- 
way and  France ;  and  it  is  not  the  Gulf  Stream, 
^  some  mariners  think,  which  accumulates  the 
fucus  to  the  south  of  the  Azores  -f-.  It  were  to 
be  wished,  that  navigators  heaved  the  lead  more 
frequently  in  these  latitudes  covered  with  weeds  • 

*  The  baudreux  of  the  Falkland  islands ;  ^cus  gig;antei», 
Foreter ;  laminaria  pyrifera,  Lamour. 
t  Barrow,  Voyage  to  Cochinchina,  vol.  i,  p.  93. 
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for  it  is  assprted,  tbat  Dutqfa  pilots  have  fftuod  4 
series  of  sbo^  jrom  the  b^mHs  of  NewfoundI|ii)4 
ifs  far  Q$  t)ie  cpa^ts  of  ^cptie^nd,  by  usiqg  lines 
composed  of  silH  thread  *. 

The  causes  that  unroot  these  weeds  at  depths, 
where  it  \^  generally  thought  the  sea  is  slightly 
agitated,  are  not  su^cientliy  known.  We  leara 
only,  from  the  lun^inpus  observations  of  Mr.  La^ 
inpurpu]!^  th^t  if  the  lucus  adhere  to  the  rotcka 
with  the  grepttest  firmness  before  the  display  of 
It's  fructification,  it  separates  with  great  fiicility 
after  this  period,  or  during  the  season  which 
su^p^nds  iVi;  vegetation  like  that  of  the  terres- 
tn^  pUpt9*  The  fish  and  the  moUuscas  that 
gn^w  the  ^temi;  of  the  seaweeds  no  doubt  con- 
tribute also  to  detaph  them  from  thdr  roots. 

Fro^i  the  tw^iiLty-sepQiid  degree  of  latitude,  w^. 
fpui^d  the  surface  of  the  sea  covered  with  flying 
^h  jp  whiph  threw  themselves  up  into  the  air 
twelve,  fiitgen,  or  eighteen  feet,  and  fell  down  on 
the  deck.  I  do  not  hesitate  to  speak  of  an  ob- 
ject, of  which  voyagers  discourse  as  frequently 
as  of  dolphins,  sharks,  seasickness,  and  the  phps* 
phorescence  of  the  ocean.  None  of  these  objects 
<^an  &iil  oii  affording  interesting  oiaMservations  to 
naturalists,  provided  they  make  them  their  par* 

*  FIeuri€u.  Yoy.  of  the  Isis,  vol.  i,  p«  524.      (Labillar- 
dier»#  Voj.  vol.  i^  p.  391.) 
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ticnlar  study.  Nature  is  an  inexhaustible  source 
of  investigation,  and  in  proportion  as  the  domain 
of  science  is  extended,  she  presents  herself  to 
those,  who  know  how  to  interrogate  her,  under 
forms  which  they  have  never  yet  examined.  . 

I  have  named  the  flying  fish  in  order  to  fix  the 
attention  of  naturalists  on  the  enormous  size  of 
their  natatory  bladder,  which,  in  an  animal  of 
6*4  inches,  is  3*6  inches  long,  0*9  of  an  inch 
broad,  and  contains  three  cubic  inches  and  a 
half  of  air.  As  this  bladder  takes  up  more  than 
half  the  size  of  the  fish,  it  is  probable  that  it 
contributes  to  it's  lightness.  We  may  assert, 
that  this  reservoir  of  air  is  more  fitted  for  flying 
than  swimming ;  for  the  experiments  *  made  by 
Mr.  Provenzal  and  myself,  have  proved,  that, 
even  in  the  species  which  are  provided  with  this 
organ,  it  is  not  indispensably  necessary  for  the 
movements  of  ascension  toward  the  surface  ot 
the  water.  In  a  young  flying  fish  5*8  inches 
long,  each  of  the  pectoral  fins,  which  serve  as 
wings,  presented  a  surface  to  the  air  of  3*7 
square  inches.  We  observed,  that  the  nine 
branches  of  nervete,  which  go  to  the  twelve  rays 
of  these  fins,  are  almost  three  times  the  size  of 
the  nerves  that  belong  to  the  ventral  fins.  When 
the  former  of  these  nerves  are  excited  by  gal- 

*  Researches  on  the  respiration  of  fishes',  and  their  air- 
bladder^  in  the  M^moires  de  la  Soci^te  d'Arcaeil,  vol.  ii, 
p.  359. 
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vanic  electricity,  the  rays  which  support  the 
membrane  of  the  pectoral  fin  extend  with  five 
times  the  force  with  which  the  other  fins  move 
when  galvanized  by  the  same  metals.    By  these 
means  the  fish  is  capable  of  throwing  itself  ho- 
rizontally twenty  feet  distance,  before  retouch- 
ing the  water  with  the  extremlity  of  it's  fins. 
This  motion  has  been  aptly  compared  to  that  of 
•a  J9at  stone,  wfaich^  thrown  horizontally,  bounds 
one  or  two  feet  above  the  water.  Notwithstand- 
ng    the  extreme  rapidity  of  this  motion,  it  is  cer- 
tain, that  the  animal  beats  the  air  during  the 
leap,  that  is,  it  alternately  extends  and  closes  it's 
pectoral  fins.    The  same  motion  *  has  been  ob. 
served  in  the  flying  scorpsena  of  the  rivers  of  Ja- 
pan, which  contains  also  a  large  air-bladder, 
with  which  the  great  part  of  the  scorpaense,  that 
have  not  the  faculty  of  flying,  are  unprovided  -f-. 
The  flying  fish,  like  almost  all  animals  which 
have  gills,  enjoy  the  privilege  X  of  equal  respira- 
tion for  a  long  time  both  in  water  and  in  air, 
by  the  same  organs ;  that  is  by  extracting  the 
oxygen  from  the  atmosphere  as  well  as   from 
the  water  in  which  it  is  dissolved.    They  pass 
a  great    part  of  their  life    in   the    air,    but 
this  life  is   at  best  but  an  ilnhappy  one.    If 

*  Lacepede,  Ilistoirc  naturelle  des  Poissons,  vol.  iii,  p.  200. 
t  S.poreufl,  8.  scrofa,  s.  dactyloptera.     Delaroche,  Aim 
du  Mus.  t  14,  p.  189 
I  Mem.  d'Arcueil,  t.  ii,  p«  307.* 
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they  escape  from  the  sea  to  avoid  the  voracity 
of  the  dolphin,  they  meet  in  the  air  men-of-war 
birds,  albatrosses,  and  other  birds,  which  seize 
them  in  their  flight.  Thus,  on  the  banks 
of  the  Oroonoko,  herds  of 'river  cavies*,  that 
rush  from  the  water  to  escape  the  ci*ocodile, 
become  the  prey  of  the  jaguar,  which  waits  their 
ai'rival. 

I  doubt,  however,  if  the  flying  fish  spring  out 
of  the  water  merely  to  escape  the  pursuit  of 
their  enemies,  f  Like  swallows,  they  move  by 
thousands  in  a  right  line,  and  in  a  direction 
constantly  opposite  to  that  of  the  waves.  In  our 
own  climates,  on  the  brink  of  a  river,  the  limpid 
waters  of  which  are  illumined  by  the  rays  of  the 
sun,  we  often  see  solitary  fish,  with  no  motive  of 
fear,  bound  above  the  surface,  as  if  they  felt 
pleasure  in  breathing  the  air.  Why  should  not 
these  gambols  be  more  frequent  with  the  flying* 
fish,  which  from  the  strength  of  their  pectoral 
fins,  and  the  smallness  of  their  specific  gravity  -f*, 
can  so  easily  support  themselves  in  the  air  ?  I 
invite  naturalists  to  examine  whether  other  fly* 
ing  fish,  for  instance  the  exocoetus  exiliens,  the 
trigla  volitans,  and  the  t.  hirundo,  have  as  ca- 
pacious an  air-bladder  as  the  flying  fish  of  the 
tropics.    This  last  follows  the  heated  waters  of 

*  Cavia  capjbara,  L,    Thick-nosed  tapir.  Pennant. 
T  Cuvier,  in  the  Ann.  du  Mus.  1 14,  p.  165 ;  and  Dela* 
roche,  ibid.  p.  262  (note). 


16 


tbe  Gnlf  Stream  when  they  flow  toward  the 
north.  The  ship  boys  amuse  themselves  with 
cutting  off  a  part  of  the  pectoral  fins^  and  assert^ 
that  these  wings  grow  ag&in ;  which  seems  to  me 
not  unlikely,  from  facts  observed  in  other  fami- 
lies of  fishes. 

At  the  time  I  left  P^s^  experiments  made  at 
Jamaica,  by  Dr.  Brodbelt  *,  on  the  air  contain^ 
cd  in  the  natatory  bladder  of  the  sword-fish  -f-, 
had  made  some  naturalists  think,  that  under  the 
tropics,  in  the  sea  fish,  this  organ  was  filled 
with  pure  oxygen  gas.  Full  of  this  idea,  1  was 
surprised  at  finding  in  the  air-bladder  of  the  fly^ 
ing  fish  only  O^KI  of  oxygen  to  0*94  of  azot  and 
0*2  of  carbonic  acid.  The  proportion  of  this  last 
gas,  measured  by  the  absorption  of  lime  water  in 
graduated  tubes  ^,  appeared  more  constant  than 
that  of  the  oxygen,  of  which  some  individuab 
yielded  almost  double  the  quantity.  FVom  the 
curious  phenomena  observed  by  Mr.  Biot,  Con- 
figliachi,  and  Delaroche^,  we  might  suppose, 
that  the  sword-fish  dissected  by  Dr.  Brodbelt 
bad  inhabited  the  lower  strata  of  the  ocean^ 

^  Duncan's  Ana;  of  Medicine,  1796,  p.  393^  Nicbolaon'i 
Joani.  of  Nat  Phil.,  4to.  ed.,  vol.  i,  p.  964. 

t  Xiphiag  gladius,     Lin. 

X  Anthracoroeters,  cxirved  tubes  with  a  large  balJ.  See 
my  Essays  on  the  atmosphere,  plate  1  (German). 

§  Mem.  d'Arcueil,  to],  i,  p.  ^7.  Ann.  da  Mus.  t  14«, 
p.  184—217  and  245^289.    Configliachi  suU'  Analisi  dett 
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where  some  fish  **  hatfe  its  iriuch  as  O'fti  of  oxy- 
gen  in  their  air-bladder. 

The  1st  of  Jtily,  in  17"  42^  laiitiide  and 
84*  2Mongitiide,  we  niet  with  the  wreck  of  H 
iresflel,  of  which  we  digtirigUidbed  the  idosi  Cd- 
vered  with  floalipg  sea-weed.  This  *bit)Wi-eck 
eould  not  have  taken  place  ih  a  xon6  Whertf 
the  sea  is  constantly  cfillm.  The  wreek  cariid 
jMThaps  from  the  stonny  ideas  of  the  Aorth^  and 
iiright  be!  driven  back  to  the  poini  #here  the 
yeiftsel  had  perii^hed^  carried  offi  by  that  t&traoi*- 
diitary  whirl  which  the  wMers  of  the  Aflatiti(f 
Hodergo  in  the  Mfther^  hettitepherif. 

On  the  3d  and  4th,  we  critMsedfhaf  p&rt  6f  th^ 
ocean,  where  the  charts  indicate  the  bank  -f-  of 
the  Maal-stroom ;  toward  night  we  altered  our 
course  to  avoid  this  dangeir,  the  existence  of 
which  is  a*  dbubtfiil  te  that  of  tfafe  tslesfFon* 

Aria  coDteDuta  nella  Vesiea  imtatoiiB>  Pavia,  1800.  Hftmg 
employed  eight  months  io  experrmeotil  on  tbo  reapiration  of 
fishes,  Mr.  Proveozal  and  myself  ohserted^  that  the  fisher 
absorbed  not  only  oxygen,  but  adso  azot,  and  that  die  4aaiiti« 
ty  of  this  azot  absorbed  difibrs  in  individnalii  of  the  same  spe- 
cies. The  oxygen  inhaled  was  very  ikr  from  being  equalled 
by  the  carbonic 'acid,  which  the  fish  exihale  from  the  whole 
surface  of  their  body ;  and  these  facte  tend  to  ^ve,  that  the 
proportion  of  oxygen  and  azot  ^ary  in  tfa^  ai^yesael,  according 
as  the  vital  action  of  the  gills  tod  the  skin  is  modified  by  the 
greater  or  less  pressure,  whiclr  ihe  fish  aMerg6es  at  difier* 

ent  depths. 

*  Trivia  cucullus. 

t  Borda,  Voyage  de  la  Flore,  toI.  ii,  p.  314. 
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seco  and  St.  Anne  *.  It  would  have  been  per- 
haps as  prudent  to  have  continued  our  course. 
The  old  charts  are  filled  with  rocks^  some  of 
which  really  exists  but  the  greater  part  are  ow- 
ing to  those  optical  illusions,  which  are  more 
frequent  at  sea  than  in  inland  countries.  The 
position  of  the  real  dangers  is  generally  indicated 
by  chance ;  they  have  been  seen  by  pilots  who 
were  several  degrees  out  in  their  longitude,  and 
we  might  be  certain  of  meeting  neither  with 
rocks  nor  breakers,  if  we  directed*  our  course  to- 
ward the  points  where  they  are  laid  down  on  the 
maps.  As  we  approached  this  pretended  Maal- 
stroom,  w^e  observed  no  other  motion  in  the 

*  Jeffery's  and  Van-Keulen's  charts  indicate  four  islands, 
vhich  are  only  imaginary  dangers :  the  islands  6  area  and 
St.  Anne,  to  the  west  of  the  Ajsores;  the  Green  island  (la- 
titude 44*  52',  longitude  28^  30^)  and  the  isle  of  Fonseco  (la- 
titude It^  15^  longitude  5T  W).  How  is  it  possible  to  be- 
lieve in  the  existence  of  four  islands  in  latitudes  crossed  by 
thousands  of  vessels,  when  of  so  many  small  rocks  and  shoals, 
announced  by  credulous  pilots  for  a  century  past,  there  are 
scarcely  above  two  or  three  that  arc  real  ?  As  to  the  general 
question,  what  is  the  degree  of  probability  we  may  admit,  that 
an  islet  visible  at  the  distance  of  a  league  may  be  discovered 
between  America  and  Europe,  we  might  submit  this  to  a  ri- 
gorous calculation,  if  we  knew  the  number  of  ships  that  have 
annually  crossed  the  Atlantic  these  three  centuries  p$ist,  and 
jf  regard  be  had  to  the  unequal  distribution  of  those  vessels 
in.  different,  latitudes.  If  the  Maal-Stroom  were,  as  Van 
Keulen  admits,  in  16*  of  latitude  and  dO""  80'  of  longitude, 
we  should  have  crossed  it  the  4th  of  June. 
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waters  than  the  effect  of  a  current  which  bore 
to  the  north-west,  and  which  hindered  us  from 
diminishing  our  latitude  as  much  as  we  wished. 
The  force  of  this  current  augments  as  we  ap- 
proach the  new  continent ;  it  is  modified  by  the 
configuration  of  the  coasts  of  Brazil  and  Guiana, 
and  not  by  the  waters  of  the  Oroonoko  and  the 
Amazons,  as  some  naturalists  pretend. 
\  From  the  time  we  entered  the  torrid  zone,  we 
were  never  wearied  with  admiring,  every  night, 
the  beauty  of  the  southern  sky,  which,  as  we  ad- 
vanced toward  the  south,  opened  new  constella- 
tions to  our  view.  We  feel  an  indescribable 
sensation,  when,  on  approaching  the  equator, 
and  particularly  on  passing  from  one  hemisphere 
to  the  other,  we  see  those  stars,  which  we  have 
cont^nplated  from  our  infancy,  progressively 
sink^  and  finally  disappear.  Nothing  awakens 
in  the  traveller  a  livelier  remembrance  of  the 
immense  distance  by  which  he  is  separated  from 
his  country,  than  the  aspect  of  an  unknown 
firmament.  The  grouping  of  the  stars  of  the 
first  magnitude,  some  scattered  nebulae,  rival- 
ling in  splendor  the  mill^y  way,  and  tracks  of 
space  remarkable  for  their  extreme  blackness, 
give  a  particular  physiognomy  to  the  southern 
sky.  This  sight  fills  with  admiration  even  those, 
who,  uninstructed  in  the  branches  of  accurate 
science,  feel  the  same  emotion  of  delight  in  the 
contemplation  of  the  heavenly  vanity  as  in  the 


Tiei^  of  a  beautifttl  latidicape^  of  a  majestic  site. 
A  traveller  has  no  need  of  being  a  botanist^  to 
recognize  the  torrid  zone  on  the  mere  aspect  of 
it's  vegetation ;  and  tvithout  having  acquired  any 
notions  of  astronomy^  withont  any  acquaintance 
with  the  celestial  charts  of  Flamstead  and  de  la 
Caille,  he  feels  he  is  not  in  Europe,  when  he  sees 
the  immense  constellation  of  the  Ship,  or  the 
phosphorescent  clouds  of  Magellan,  arise  on  the 
horizon.  The  heaven,  and  the  earth,  every 
thing  in  the  equinoctial  re^ons^  assumes  an 
exotic  characler.__l 

The  lower  regions  of  the  air  were  loaded  with 
vapors  for  some  days.  We  saw  distinctly  for  the 
first  time  the  Cross  of  the  South  only  in  the 
night  of  the  4%h  and  dtfa  of  July,  in  the  sistteenth 
degree  of  latitude ;  it  was  strongly  inclined,  and 
appeared  from  time  to  time  between  the  clouds, 
the  centre  of  which,  farrowed  by  uttcondensed 
lightnings,  reflected  a  silver  light.  If  a  traveller 
may  be  permitted  to  speak  of  his  personal  emo- 
tions, I  shall  add,  that  in  this  night  I  saw  one  of 
the  reveries  of  my  earliest  youfli  accomplished. 

When  we  begin  to  fix  our  eyes  on  geographical 
maps,  and  read  the  naiTatives  of  navigators,  we 
&el  for  certain  countries  and  cfimates  a  sort  of 
predilection,  for  which  we  know  not  how  to  ac- 
count at  a  more  advanced  period  of  life.  These 
impressions,  however,  exercise  a  considerable 
influence  over  our  determinations ;  and  from  a 
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fort  oi  instinct  we  eiideavotir  to  c6finect  otar-* 
selves  with  objects^  on  which  the  mihd  has  long^ 
been  fixed  as  by  a  secret  charm.  At  a  period 
when  I  studied  the  heavens,  not  with  the  inten- 
tion of  devoting  myself  to  astronomy,  but  only 
to  acquire  a  knowledge  of  the  stars,  I  was  a^ 
tated  by  a  fear  ."unknown  to  those  who  love  a 
sedentary  life.  It  seemed  painftil  to  me  to  re- 
nounce the  hope  of  beholding  those  beautifal 
constellations,  which  border  the  southern  pole. 
Impatient  to  rove  in  the  equinoctial  re^ons,  I 
could  not  raise  my  eyes  toward  the  starry  vault 
without  thinking  of  the  Cross  c^  the  South,  and 
without  recalling  the  sublime  passage  of  Dante, 
which  the  most  celebrated  commentators  have 
applied  to  this  constellation  ; 

lo  mi  volsi  a  man  destra  e  posi  mMta 
AIP  altro  polo  e  Tidl  quattro  stelle 
Non  viste  mai  fuor  ch'  alia  prima  gente. 

Coder  parca  lo  del  di  lor  fiammeUe ; 

O  settentrional  vedovo  sito 

Poi  che  privato  so'  di  mirar  qaelle  1 

^  The  pleasure  we  felt  on  discovering  the  south- 
em  Cross  was  warmly  shared  by  such  of  the 
crew  as  had  lived  in  the  colonies.  In  the  soli- 
tude of  the  seas,  we  hail  a  star  as  a  friend,  from 
whom  we  have  long  been  separated.  Among 
the  Portuguese  and  the  Spaniards  peculiar  mo- 
tives seem  to  increase  this  feeling ;  a  relig^ouA 
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sentiinent  attaches  them  to  a  eonstellation,  the 
form  of  which  recalls  the  sign  of  the  faith  plant- 
ed by  tlieir  ancestors  in  the  des^ts  of  the  new 
world. 

The  two  great  stars  which  mark  the  snmmit 
and  the  foot  of  the  Cross  having  nearly  the  same 
right  ascension,  it  follows  hence,  that  the  con- 
stellation is  almost  perpendicular  at  the  moment 
when  it  passes  the  meridian.  This  circmBstance 
is  known  to  every  nation,  that  lives  beyond  the 
tropics,  or  in  the  southern  hemisphere.  It  has 
been  observed  at  what  hour  of  the  night,  in  dif- 
ferent seasons,  the  Cross  of  the  South  is  erect,  or 
inclined.  It  is  a  time-piece  that  advances  very 
regularly  near  four  minutes  a  day,  and  no  other 
group  6f  stars  exhibits,  to  the  naked  ey^  an  ob- 
servation of  time  so  easily  made.  How  often 
have  we  heard  our  guides  exclaim  in  the  savan- 
nahs of  Venezuela,  or  in  the  desert  extending 
from  Lima  to  Truxillo,  '^  Midnight  is  past,  the 
Cross  begins  to  bend !"  How  often  those  words 
reminded  us  of  that  affecting  scene,  whei'e  Paul 
and  Virginia,  seated  near  the  source  of  the  river 
of  Lataniers,  conversed  together  for  the  last 
time,  and  where  the  old  man,  at  the  sight  of  the 
southern  Cross,  warns  them  that  it  is  time  to 
separate.^  _ 

The  last  days  of  our  passage  were  not  so  hap- 
py, as  the  mildness  of  the  climate,  and  the  calm- 
ness of  the  ocean,  had  led  us  to  hope.    The  dan- 
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gers  of  the  sea  did  not  disturb  our  enjoyments, 
but  the  germe  of  a  aialignant  fever  discovered 
itself  as  we  drew  near  the  Antilles.  Between 
decks  the  ship  was  excessively  hot»  and  very 
much  encumbered.  From  the  time  wej  passed 
the  tropic,  the  thermometer  was  at  thirty-four 
or  thirty-six  degrees.  Two  sailors,  several  pas- 
sengers, and,  what  is  remarkable  enough,  two 
negroes  from  the  coast  of  Guinea,  and  a  mulatto 
child,  were  attacked  with  a  disorder  which  ap- 
peared epidemic.  The  symptoms  were  not 
equally. alarming  in  them  all;  nevertheless,  se- 
veral persons,  and  especially  the  most  robust, 
fell  into  a  delirium  after  the  second  day,  and  felt 
a  total  prostration  of  their  strength.  The  indif- 
fi^rence  which  prevails  on  board  packet  boats, 
for  every  thing  that  does  not  regard  the  working 
of  the  ship,  and  the  quickness  of  the  passage, 
prevented  the  captain  from  employing  the  ordi- 
nary means  of  diminishing  the  danger  which 
threatened  us.  No  fumigation  was  made.  A 
Gallician  surgeon,  ignorant  and  phlegmatic,  or- 
dered bleedings,  because  he  attributed  the  fever 
to  what  he  called  heat  and  corruption  of  the: 
blood*  There  was  not  an  ounce  of  bark  on. 
board ;  we  had  forgot  to  take  any  with  us,  be- 
cause, being  more  occupied  with  our  instruments. 
than  our  health,  we  thought  too  carelessly,  that 
this  salutary  production  of  Peru  could  not  fail  to 
be  found  on  board  a  Spanjsh^  vessel. 
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The  8tli  of  Juiy^  a  sailor^  who  was  near  expir- 
ingy  recovered  his  health  from  a  circumstance 
that  is  worthy  of  bdng  mentioned,  tlis  ham- 
mock  was  so  hung,  that  there  was  not  ten  inches 
between  his  face  and  the  deck.  It  was  impos-> 
mble  to  administer  the  sacraments  in  this  situa* 
tion ;  fi>r,  agreeably  to  the  custom  aboard  Spa- 
nish vessels,  the  viaticum  ought  to  be  cai'ried  by 
the  light  of  tapers,  and  followed  by  the  whole 
crew.  The  patient  was  removed  into  an  airy 
piace^  near  the  hatchway,  where  a  small  square 
birth  had  been  formed  with  sail  cloth.  Here 
he  ^as  to  remain  till  he  died,  which  was  an 
event  expected  every  moment ;  but  passing  from 
an  air  extremely  heated,  stagnant,  and  filled 
with  miasms  into  fresher  and  purer  air,  which 
was  renewed  eveiy  instant,  he  gradually  revived 
from  his  lethargic  stete«  His  recovery  dated 
from  the  day  when  lie  quitted  the  middle  deck ; 
and  as  often  in  medicine  the  same  fiacts  are  cited 
in  support  of  systems  diametrically  opposite; 
this  recovery  confirmed  our  doctor  in  his  ideas 
of  the  inflammation  of  the  blood,  and  the  neces- 
sity of  bleeding,  evacuating,  and  all  the  asthenic 
vemedies.  We  soon  felt  the  fatal  effects  of  this 
treatment ;  and  wished  more  than  ever  to  reach 
the  coasts  of  America. 

For  several  days  the  pilot's  reckoning  differed 
r  12'  in  longitude  from  that  of  my  time-keeper. 
This  difference  was  owing  jess  to  the  general  cup- 
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rent,  which  I  have  called  the  curreni  (^rotaiwrti 
than  \o  that  particular  movement,  which,  draw^ 
ing  the  waters  toward  the  north-west^  from  the 
coast  of  Brazil  to  the  AntiUes,.  shortens  the  pas- 
sage from  Cayenne  to  Guadaloupe  *.  The  12th 
of  July^  I  thought  I  might  foretell  our  seeing 
land  the  next  day  before  sunrise.  We  found 
ourselves  theQ,  according  to  my  observations^  ia 
latitude  10^  46',  and  west  longitude  60"  54 '• 
A  few  series  of  lunar  distances  confirmed  the 
chrooometrical  resnlt ;  but  we  were  surer  of  the 
position  of  the  vessel,  than  of  that  of  the  laud  to 
which  we  directed  our  course,  and  which  was  so 
differently  placed  in  the  French,  Spanish,  and 
English  charts.  The  longitudes,  deduced  from 
the  accurate  observations  of  Messrs.  Churruca^ 
fidalgo,  and  Noguera,  were  not  published  at 
this  period* 

The  pilots  truated  more  to  the  log  than  the 
time-keeper;  they  smiled  at  the  pre^ction  of 
cpeedity  making  the  land,  and  thought  than* 
eelves^  two  or  three  days  sail  from  the  coast.  It 
was  therefore  with  great  pleasure,  that  on  the 
13th,  toward  six  in  the  morning,  I  learnt  that 

^  In  the  Atlantic  Ocean  there  U  a  apace,  nvhere  tlie  water 
is  constantly  iQilky,  though  the  sea  is  very  deep.  This  eurioua. 
phenomenon  exists  in  the  parallel  of  the  island  of  Dominica, 
very  near  the  67th  degree  of  longitude.  May  there  not  be 
in  this  place  some  sunk  volcanic  islet,  more  easterly  still  ttam 
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Tery  high  land  was  seen  from  the  mast-head, 
though  not  clearly,  as  it  was  surrounded  with  a 
thick  fog.    The  wind  blew  hard,  and  the  sea 
was  very  rough.    Large  drops  of  rain  fell  at  in- 
tervals, and  every  appearance  menaced  tempes- 
tuous weather.    The  captain  of  the  Pizarro  in- 
tended to  pass  through  the  channel.  Which  se- 
parates the  isle  of  Tobago  from  that  of  Trinidad ; 
and  knowing  that  our  sloop  was  very  slow  in 
tacking,  he  was  afraid  of  falling  to  leeward  to- 
ward the  souths  and  approaching  the  Bocca-del- 
Drago.    We  were  in  fact  surer  of  our  longitude 
than  of  our  latitude,  having  had  no  observation 
at  noon  since  the  11th.    Double  altitudes  which 
I  took  in  the  morning,  after  Douwes*s  method, 
placed  us  in  11«  6'  50'',  consequently  15'  north 
of  our  reckoning.    The  impetuosity,  with  which 
the  great  river  Oroonoko  throws  it's  waters  into 
the  ocean,  may  undopbtedly,  in  these  latitudes, 
increase  the  strength  of  the  currents ;  but  what 
has  been  stated  respecting  the  change  of  color 
and  the  saltnes^  of  the  water,  at  sixty  leagues 
from  the  mouth  of  the  Oroonoko,  is  a  fable  in- 
vented by  the  coasting  pilots.    The  influence  of 
the  most  considerable  rivers  of  America,  such  as 
the  Amazons,  the  Plata,  the  Oroonoko,  the  Mis- 
sifisipi,  and  the  Magdalena,  is  restricted,  in  this 
respect,  within  much  narrower  limits  than  is 
generally  thought. 
Although  the  result  of  the  double  altitudes  of^ 
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the  sun  proved  clearly,  that  the  high  land  in  the 
horizon  was  not  Trinidad,  bnt  Tobago,  the  cap- 
tain continued  to  steer  N.  N.  W.,  in  search  of  this 
latter  island,  which,  even  in  Borda's  chart,  is 
placed  5/  too  far  south..  We  can  scarcely  be- 
*  lieve,  that  on  coasts  frequented  by  every  trading 
nation^  such  enormous  errors  in  latitude  should 
be  thus  perpetuated  for  ages.  Having  discussed 
this  matter  in  another  place*,  it  is  sufficient  here 
to  observe,  that  even  in  the  last  chart  of 'the 
West  Indies,  published  by  Mn  Arrowsmith,  in 
1803,  consequently  a  Jong  time  after  the  la- 
bours of  Churruca,  the  latitudes  of  the  different 
capes  of  Tobago  and  Trinidad,  are  still  from  si^ 
to  eleven  minutes  erroneous* 

An  observation  of  the  meridian  altitude  of  the 
Sun  fully  confirmed  the  latitude  obtained  .by 
Douwes*s  method.  No  more  doubt  remmned 
respecting  the  position  of  the  Vessel,  with  respect 
to  the  island,  and  we  resolved  to  double  Cape 
North  in  Tol^ago  to  pass  between  this  island  and 
Grenada,  and  steer  toward  a  port  in  Margaretta. 
Iq  these  latitudes  we  ran  at  eveiy  moment  the 
risk  of  being  taken  by  privateers;  but  happily 
for  us  the  sea  was  very  rough,  and  a  small  Eng- 
lish cutter  passed  without  hailing  us.  As  to 
Mr.  Bonpland  and  myself,  we  were  less  afraid 
of  this,  since,  as  we  were  so  near  the  continent 

*  OU.  Ast.  p.  3»  to38,  and  Introduction,  p.  88.  (Chart  of 
the  Atlantic  Ocean.  Sixth  edition.) 
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«r  Amdnoa,  %%  ^i«  sure  of  ttbl;  fyiel&f  *ciihM 
1>ack  to  "BtiMpt. 

the  ^IkoA ^  toVago  pre^M  IWelf  undf^^t 
Very i»Mifr«!S<^  aUpdM.    It  ib  Kth^<^¥Ofckl 
ixcHkia^  tT^MvaMd.    The  diizjifling  Irhltettesft  *tf 
the '  Aone  foi*ra8  at*  agMiei^  <c6iif itufc  ifV^A  Hhfe 
VeMtire  iX  sMriie  ■ficMXfered  tdfts  of  tireet.    €y- 
teiA^  tttfd  VeiV  lofty  opitntia  crown  ifiie  top  <<# 
Xbe  riitfttBtMiJs,  ated  'g^*fe  ^  ^ufitir^hysiogndmjr 
%b\\^  tiopicaa  lattditoa^e.    Thdr  si^t  ^Sotie  ft 
%iaffid«at  to  i^HiiAd  '^e  iitcvigdhbry  tliat  he  %as 
tttbr^  tt  «ta  AlaieiStiaft  (Joast-,  fbt"6a<^His«s  tti^ 
^<&M;hiBiv%pi^iaiatr'totbe!NcN(rWbi<Id,  as  beaflis 
itbtife'Old*.    Th^  Boi'ih-'ii'e^  {>afi^dftheidand 
of  Tobago  is'  the  least  itionbtdinotis ;  a<?coi*flilD|; 
1i6  the  angles  tffhoi^t,  (taken  with  tShe  Sextant, 
^^  most 'lo% 'points  df 'theeotet^dt)  hot  hpj^&i 
'to  exceed  140  <»  150  toises.    At  Sotith-^e^ 
Cape,  the  land  d««cendB  towaNl  Satidy  Point, 
the  latitude  of  which  1  fotthd  to  be  W*  ISf  1**, 
'and  the  longitude  62°  47'  30^.    We  peM^^ved 
•evendnrocIfiB  dn  a  level  with  the  wat^V,  on-wluoh 
-the  sea  broke  violently,  and  w«  dntingtilshbd^ 
great  t-c^nlarity  in  the  inclination  and  divedtioti 
of  the  strata,  whiclidip'tothfe  M>tith-West  dtan 
angle  of  -60*.    It  wen  tb  be  wished,  that  tiite 
♦tour  of  the  We8tindie8,fhom  thJe^fioaBt  of  PIe^ 
<to  Cape  Florida,  were  made' by  a  good  minerai* 

*  Emj  on  the  PbyMOgaouy  of  Flaati.    8«e  my  Vvtm* 
of  Nktore,  toL  i,  p.  47. 


Ogi^  w\m  1^01)1(1  ex^ine  this  andent  chain  of 
moautaios  broke^  by  the  action  of  currents^ 
iQilrthqv«kkc9>  and  volcanoes. 

After  having  doubled  the  north  cape  of  To- 
h»go$  and  the  small  island  of  St.  Giles^  we  were 
jllfMTned  with  the  news  of  an  enemy^s  squadron 
seen  from  the  inast-head ;  the  passengers  were 
io  the  utJiaosjb  copstematipn^  for  several  had  lai4 
fiUt  Iheir  sruall  fortunes  in  goods^  whicih  they 
.counted  on  selUqg  in  t^e  Spanish  colonies.  The 
•squadron  seemied  9iot)pnless,  and  we  soon  dis^ 
.eovered^  th^t  what  we  had  taken  for  ships  waf 
ft  vinltitud?  of  separate  rocks*. 

We  crossed  the  shoal  which  joins  Tobago  to 
ihe  island  of  Grenadfu  The  color  of  the  sea  had 
A^  visible  change :  but  the  centigrade  thermo* 
oneter^  plunged  into  the  water  at  some  inches 
depths  f03^  only  to  2^;  while  &rther  at  sea 
iBaatward  on  the  same.pa;rallel9  and  equally  near 
the  sur£u;e,  H  kept  at  25*6''.  Notwithstsmding 
Abe  curreo^ts^  the  cooling  of  the  water  indicated 
the  existence  of  the  shoal,  which  is  noted  but  in 
a  smaU  number  of  charts.  The  wind  slacked 
after  sunset,  and  the  clouds  disappeared  as  the 
4noon  reached  the  zenith.  The  number  of  idl- 
ing stairs  was  very  considerable  both  this  and  the 
Ibliowing  nights;  they  appeared  less  frequent 
toward  the  north  than  tiie  south  over  Terra 

*'  Peiligpt  the  rocks  called  the  UcrmatMi  (tliQ  JSutert). 
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^rma,  which  we  began  to  coast.    This  position 
seems  to  prove  the  influence  of  local  causes  on 
meteors,  the  nature  of  which  is  not  vet  suffi-. 
ciently  known  to  us. 

The  14th  at  sunrise,  we  were  in  sight  of  the 
Bocca-del-Drago.  We  distinguished  the  island 
Chacachacarreo,  the  most  westerly  of  those 
islands  which  are  placed  between  Cape  Paria 
and  the  north-west  cape  of  Trinidad.  When  we 
were  five  leagues  distant  from  the  coast,  we  felt, 
near  Punta  de  la  Baca,  the  effect  of  a  particular 
current,  which  drew  the  ship  toward  the  south. 
The  motion  of  the  waters  which  flow  through  the 
Bocca-del-Drago,  and  the  action  of  the  tides, 
occasion  an  eddy.  W^  hove  the  lead,  and 
found  from  thirty-six  to  forty-three  fathoms  on 
a  bottom  of  very  fine  green  clay.  According  to 
the  rules  established  by  Dampier*,  we  ought 
not  to  have  expected  so  little  depth  near  a  coast 
formed  by  very  high  and  perpendicular  moun- 
tains. We  continued  to  heave  the  lead  till  wc 
reached  Cabo  de  tres  Puntas,  and  we  every  where 
found  shallow  water,  apparently  indicating  the 
prolongation  of  the  ancient  coast.  In  these  la- 
titudes the  temperatui'e  of  the  sea  was  twenty-  * 
three  or  twenty-four  degrees,  consequently  from 
1'6  to  two  degrees  less  than  in  the  open  o(>ean, 
beyond  the  edges  of  the  bank.       • 

Cape  Three  Points,  the  name  given  to  it  by 

•  Voyage  round  the  World,  vol.  ii,  p,  476. 
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Colambus  himself^,  is^  according  to  my  obse^- 
vations^  in  65 "^  4'  5^'  longitude.  It  seemed  to  U9 
so  much  the  more  elevated^  as  the  clouds  con- 
cealed from  us  the  view  of  it's  indented  top.  The 
physiognomy  of  the  mountains  of  Paria^  their 
color,  and  especially  their  generally  rounded 
forms,  made  us  suspect,  that  the  coast  was  gra- 
nitic ;  but  we  afterwards  recognized  how  delu- 
sive, even  for  those  who  have  passed  their  lives 
in  scaling  mountains,  are  opinions  respecting 
the  nature  of  rocks  seen  at  a  distance. 

A  dead  calm,  which  lasted  several  hours,  per- 
mitted us  to  determine  with  exactness  the  inten- 
sity of  the  magnetic  forces  opposite  the  Cabo  de 
tres  PurUas.  This  intensity  was  greater  than  in 
the  open  sea,  to  the  east  of  the  island  of  Tobago, 
in  the  ratio  of  237  to  229.  During  the  calm 
the  current  drew  us  on  rapidly  to  the  west.  It's 
velocity  was  three  miles  an  hour,  and  increased 
as  we  approached  the  meridian  of  Testigos,  a 
heap  of  rocks  which  rise  up  amidst  the  waters. 
At  the  setting  of  the  Moon,  the  sky  was  covered 
with  clouds,  the  wind  freshened  anew,  and  the 
rain  descended  in  one  of  those  torrents,  which 
are  peculiar  to  the  torrid  zone,  and  to  which  we 
were  often  exposed  during  our  inland  excur- 
siond. 

The  malady  which  had  broke  out  on  board 
tlie  Pizarro  liad  made  rapid  progress,  from  tlie 

*  Mouth  of  August,  1598. 
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time  we  came  on  the  coasts :  the  thermdiiiMer 
kept  regularly  during  the  night  between  tW&nty^ 
two  and  twenty-three  d^^es>  and  during  the 
day  from  twenty-four  to  twenty-Seven.  The 
congestions  toward  the  head^  excessive  dryness 
of  the  skin^  extreme  weakness^  all  the  syitiptoms 
grew  more  alarming ;  but  having  almost  reach* 
ed  the  end  of  our  voyage,  we  flattered  bursfelves, 
that  all  who  were  sick  would  be  restored  to 
health,  as  soon  as  we  could  land  them  at  the  isle 
of  St.  Margaretta,  or  the  port  of  Cumana,  dis- 
tmgutshed  for  their  great  salubrity. 

This  hope  was  not  altogether  realized.  Thi^ 
youngest  of  the  passengers  attacked  with  the 
malignant  fever  was  happily  the  first  and  only 
idctim.  He  was  an  Asturian,  nineteen  years  of 
age,  the  only  son  of  a  poor  widow.  Several  cir- 
cumstances rendered  the  death  cS  this  young 
man  affecting.  His  features  bore  ifie  marks  of 
sensibiUty,  and  a  great  mUdness  of  dispositfon ; 
he  had  embarked  against  his  fncHnation,  and 
his  mother,  whom  he  had  hoped  to  assist  by  the 
produce  of  his  labors,  had  sacrificed  her  own 
tenderness  to  the  idea  of  secnring  the  fortune  of 
her  son,  by  sending  him  to  the  colonies  to  a  rich 
relation,  who  resided  at  the  isle  of  Cuba.  'Die 
unfortunate  young  man  expired  the  third  day  of 
his  illness,  having  fallen  from  th6  beginning  into 
a  lethar^c  state  interrupted  by  fits  of  diMrium. 
The  yellow  fever,  or  black  vomiting,  at  Vera 


di4  Ml  ^<*Y*  one  ipft»e|it  ^e  bed  pf  hi^  dy^ 

^«94  ftod.  wtel  M  very  wpiftrj^s^ie,  4|4  ^p^ 

«piiatrym9cn  |p  ^l,  ^ago  d^  (D^l^j^,  |jf  wlJQii^  l»« 

tioo,  OP  wbQfn  aD  tl^pji?  ))ppf9  4epe|ide4.  hfo- 
thipff  epold  1)6  flkcire  #f  p|iiuf  than  U}^  eqri^W 
of  bivi  urbo  )»i4  §mrviypid  ^  fp^nd,  f^ld  vhiji) 
bfiwailiNi  with  bittpvtijefs  ^  fq^t^  <^i|);)ij3^^ 
wbicb  bad  Wvnmn  him  (^  «  ^r^gp  P^Wl^i 
where  he  fpund  himf»B)f  a^ijtdongclf  9P4  ^^9^ 
au^Mrt. 

Wp  wprp  Qvpmhipid  pp  1^  4^kf  a|)apf ]^  if^ 
raplaoehply  rp^fiptipiM.  It  was  no  hPtS^' 
dpnbtful,  ttot  t^  fev«f  f^))  {:9gp4  pi)  ho^ 

hsd  »99wi»^  in  l^b/w»  M#  4i^  ^  ^t^  j^^il^r 

Ovr  i^es  w^ve  fixed  pn  a  )^Uy  and  4pseft  ppa,!!^ 
PH  wbi^h  Ithe  jyiopB,  ^rp^  tigje  ^  Jime,  3h^d  ^'f 
iigb^  ajt|l»m«t  t^e  elf^da.  T)^  jj^ea,  jgpently  fi^- 
t?M,  ri»PB§  wi|*  a  feefr)^  p|w>sp]'wic  ^Jjtjl^^ing. 
Npt^i^  Ifa^  h«^  hjA  jtbe  mp^Ptoupuf  cry  flf 
ft  few  Jlwge  f ^-l^i^,  ^.y'ifig  tpww^  tli/e  shpre. 
A  prpfp#i|4  G^lm  i;eigne4  /<>yer  tjt\e^  m^Vfry 
ahpdps,  ^  4^  a:{I^  ipf  fl^^tijxe  w«^  W»  ^i^cord- 
ftnpp  ii^  the  {^i#)l  feeli/ogs  by  which  we  w^ 
pppi%8sed.  >ILbyCM»t  eight  tj^  dp^  n^aQ>  k^^ 
WiEus  slpwV  tpl^d  j  ft  Uu^  IngfuJ^v^  90ujiiid,  the 
sailors  ceased  theji/  l^bpr,  and  threw  themselves 
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on  their  knees  to  offer  a  momentary  prayer ;  an 
affecting  ceremony,  which,  while  it  brought  to 
onr  remembrance  those  times,  when  the  primitive 
Christians    considered  themselves  as  members 
of  the  same  family,  seemed  to  blend  mankind 
into  on^  common  feeKng  from  the  sentiment  <rf 
a  common  evil.    The  corpse  of  the  Astnrian  watf 
brought  upon  deck  during  the  night,  and  the 
i)riest  entreated,  that  it  might  not  be  committed 
to  the  waves  till  after  sunrise,  in  order  to  piaiy  it 
the  last  rites,  according  to  the  usage  of  the  Rom- 
ish church.    There  was  not  an  individual  on 
board,  who  did  not  sympathise  with  the  •  lEate  of 
this  young  man,  whom  we  had  beheld,  but  a 
few  days  before,  full  of  cheerfulness  and  health. 
The  event  I  have  just  related  proved  the  dan- 
ger of  this  malignant  fever*,  the  victims  of  which^ 
we  apprehended,  might  be  very  numerous,  if  a  con- 
tinuance of  calms  should  lengthen  the  passage 
from  Cumana  to  the  Havannah.  On  board  a  ship 
of  war,  or  a  transport,  the  death  of  a  few  individuals 
eommonly  makes  no  more  impression,  than  the 
sight  of  9  funeral  procession  in  a  populous  city : 
hot  so  on  board  a  packet,  the  crew  of  which  are 
few  in  number,  and  where  the  persons  who  have 
the  same  end  in  view  form  habits  of  intimacy  with 
each  other.    The  passengers  of  the  Pizarro,  who 
had  not  yet  felt  the  symptoms  of  the  disease* 

resolved  to  leave  the  vessel  at  the  first  place 

» 

*  Typhus,  Sauvages ;  Febris  nervosa,  Frankt 
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trhere  she  touched^  and  wait  the  arrival  of  auc^ 
ther  packet^  to  pursue  their  course  to  the  island, 
^f  Cuba  and  to  Mexico.  They  considered  the 
between  decks  of  the  ship  as  pestiferous ;  and 
though  it  was  by  no  means  clear  to  me^  that  the. 
fever  was  contagious  from  contact  *,  I  thought 
it  most  prudent  to  land  at  Cumana.  I  wished 
not  to  visit  New  Spain  till  I  had  made  some 
abode  on  the  coasts  of  Venezuela  and  Parla ;  a 
small  number' of  the  productions  of  which  had 
been  examined  by  the  unfortunate  Lodiing.  We 
wei^e  anxious  to  behold  in  their  native  site  the 
beautiful  plants^,  which  Bose  and  Bredemeyer 
had  collected  during  their  journey  to  the  conti- 
nent^ and  which  adorn  the  green-houses  of  Scho- 
enbrunn  and  Vienna.  w  ould  have  been  pain- 
ful to  have  touched  at  Cumana^  or  at  Guayra, 
without  visiting  the  interior  of  a  country  so 
little  frequented  by  naturalists. 

The  resolution  we  took  during  the  night  of  the 
14th  and  15th  of  July  had  a  happy  influence  on 
the  direction  of  our  travels.  Instead  of  a  few 
weeks,  we  remained  a  whole  year  in  this  part  of 
the  continent ;  had  not  the  fever  raged  on  board 
the  Pizarro,  we  should  never  have  reached  the 

*  The  sailor  of  whom  I  hare  juat  spoken,  and  who  escaped 
death  by  the  change  of  air,  was  but  slightly  indisposed  when 
he  came  on  board  at  Comnna ;  it  was  no  doubt  from  some 
peculiar  disposition  of  his  organs,  that  he  was  first  attacked 
with  the  malignaDt  fever^  when  we  entered  the  torrid  lone. 


Oraonokq,  tbe  Gaiiiqiiiara,  nd  evmi  Uw  luaHt 
of  the  PortogneM  pcMUMidoQS  on  thf  Rio  Negfo, 
We  were  also  indebted  perbeps  to  tbia  dinoUon 
given  to  onr  tmvds  for  the  state  of  health  we 
enjoyed  during  ao  long  an  ebodein  the  eqoinoch 
tial  regions. 

It  is  well  known^  that  Europeans^  daring  the 
first  months  after  their  arrival  under  the  8ooreb'« 
ing  sky  of  the  tropics,  are  expoeed  to  the  grwHr 
est  dangers.    They  conmder  themselves  as  s«a» 
soned,  when  they  have  passed  the  rainy  season 
in  the  West  India  ishu&ds,  at  Vera  Cna,  Qf  f4 
Carthagena.      This  opinion   is  v^  genenl* 
although  there  are  examples  of  persons^  w|io» 
having  esci4>ed  a  first  attack  of  the,  yellow  &vsrf 
have  perished  victims  of  the  same  dieeaee  in  one 
of  the  following  years*    Thefodtity  of  bdng  sea* 
sooed  seems  to  be  in  the  inverse  ratio  of  tb# 
diflferenoe  that  exists  between  the  mean  tempenk 
taire  of  the  torrid  «one,  and  that  of  the  eountry 
in  which  the  traveller^  or  pkotor,  who  ehaagm 
Itts  dimafte,  is  bom ;  beoauae  the  irritebittty  ^ 
the  oigans,  and  their  vital  action,  are  powerfiillf 
modified  by  the  tofluence  of  the  atmospheric 
beat    A  Prussian,  a  Pohmder,  or  a  Sw^e,  iy 
more  exposed  on  their  arrival  at  the  islands  or 
on  the  continent,  than  a  Spaniard,  an  Italian, 
or  even  an  inhabitant  of  the  South  of  France  *. 
With  respect  to  the  people  of  the  north,  the 

*  New  apAiii|««L  iiip.  !Z64» 


diftete^oe  &t  Hit  mMii  tedipMittire  In  firom 
nltteteea  to  twenty-one  de^pnm,  while  ta  tlie 
jteople  of  SOttthem  oooiitriesi  it  id  ODly  from  nine 
to  tfefiii  W6  were  foftanate  euoagfa  to  passtiift 
^e^  Wbeti  t^  Buropeftii  reMHily  landed  ram 
the  ^ateit  danger^  in  the  extremely  hot^  bitt 
very  dty  climate  of  Cnmana^  a  city  celebrated  for 
\ti  d^ubrity.  Had  we  continued  onr  voyage  to 
Verb  tkixz^  we  iihonld  perhaps  have  shared  in  the 
nnhappy  fete  of  several  passengeiti  of  the  packet 
boat)  the  Alcudia,  which  arrived  at  the  Havaanah 
with  the  Piearro,  at  a  period  when  the  black 
vomiting  made  ench  cmd  ravages  in  the  island 
of  Cubc^  and  on  the  eastern  coasts  of  Mesdco. 

The  15th,  i|i  the  morning,  when  nearly  i^reost 
of  the  hill  of  St.  Joseph,  we  were  surronnded  by 
a  great  quantity  of  floating  sea  weed.  If  s  stems 
had  those  ^Mraordinary  appendages  in  the  form 
of  little  cnps  and  feathers,  which  Don  HippdyW 
R«dz  remarked  on  his  return  from  llie  espedi^ 
lion  to  ChHi,  and  which  he  described  in  a  sepa- 
rate memoir  as  the  sexual  organs  of  the  fecus 
natans.  A  fi>rtnnate  accident  allowed  us  the 
means  of  verifying  a  fact,  which  had  been  b«ft 
once  observed  by  naturalists.  The  bundles  of 
fucus  collected  by  Mr.  Bonpland  were  completely 
identical  with  the  specimens  given  us  by  the 
learned  authors  of  the  Flora  of  Peru.  On  ex- 
amining both  with  the  microscope^  we  founds 
that  these  pretended  parts  df  fructification^  'thase 


Btamina  and  pistils,  belong  to  a  new  genus  of  the 
fiunily  of  the  ceratophytae.  The  smail  cups^ 
which  Mr.  Ruiz  took  for  pistils,  proceed  firomi 
homy  and  flattened  stems,  which  «re  so  inti- 
mately united  to  the  substance  of  the  fiicus,  that 
we  might  be  tempted  to  take  them  for  mere  fasci- 
culated fibres;  but  these  homy  stems  nu^  be 
separated  by  a  very  thin  blade,  without  hurting 
the  parenchyma.  They  are  unarticulated,  and 
at  first  of  a  dark  brown ;  but  they  become  in 
time,*l)y  drying,  white  and  friable ;  in  this  state 
they  effervesce  with  acids,  as  the  calcareous  sub- 
stance  of  the  sertularia,  the  extremities  of  which 
very  much  resemble  the  cups  of  the  fucus  of 
Mr.  Ruiz.  We  found  again,  in  the  South  Sea, 
on  our  voyage  from  Guayaquil  to  Acapulco,  these 
same  appendages  to  the  tropic  grape,  and  the 
most  attentive  examination  left  us  no  doubt,  that 
a  zoophyte  is  attached  to  the  fucus,  as  ivy  en^ 
twines  the  tmnks  of  trees.  The  organs  describ- 
ed under  the  name  of  female  flowers  are  more 
than  two  lines  long,  and  their  size  alone  should 
have  removed  the  suspicion,  that  these  parts 
were  real  pistils. 

The  coast  of  Paria  stretches  to  the  west,  foi*m- 
ing  a  wall  of  rocks  of  no  great  height,  with 
rounded  tops  and  a  waving  outline.  We  were 
long  without  pei*ceiviDg  the  bold  coasts  of  the 
island  of  Margaretta,  where  we  were  to  stop  in 
order  to  obtain  information  respecting  the  Eng^ 


lisb  crnizeTHf  and  the  danger  o^  touching  at 
Onayra.  We  had  learnt  by  altitudes  of  the  sun, 
taken  under  very  favorable  circumstances^  how 
incorrect  at  this  period  were  the  most  esteemed 
marine  charts.  On  the  fifteenth  in  the  morning, 
when  the  time  keeper  placed  us  in  66*  1'  15" 
longitude,  we  were  not  yet  in  the  meridian  of 
Margaretta  island ;  though  according  to  the  re^ 
duced  chart  of  the  Atlantic  ocean  *  we  ought  to 
have  passed  the  veiy  lofty  western  cape  of  this 
island,  which  is  laid  down  in  longitude  66^ 
The  inaccuracy  with  which  the  coasts  wei*e  de^ 
lineated  previous  to  the  works  of  Messrs.  Fl- 
daigo,  Noguera,  and  Tiscar  -f,  and  I  may  ven- 

*  CoQAtracted  at  the  Dep6t  de  la  Mariae  in  1786|  and 
corrected  in  1792. 

t  Carta  general  del  oceano  Atlantico  construida  en  el  Depo* 
iito  hydrographico  de  Madrid  en  el  anno  1800,  et  vorregida  en 
1804.  Carta  esferiea  de  las  Islas  AntiUas  con  parte  de  la  costH 
del  continente  de  America,  trabajada  par  don  Costhe  Churruca  jf 
Dim  Joacqmn  Francisco  Fidalg^f  1802.  lliese  two  ohartf  havB 
served  as  bases  to  all  tliose  that  have  appeared  in  these  latter 
times  in  difiereiit  parts  of  Europe^  which,  copied  one  from 
another,  differ  only  in  numberless  chalcographical  errors. 
Bf  ost  of  the  original  observations  of  the  Spanish  astronomers 
are  mentioned  in  Mr.  Espinosa's  valuable  work,  entitled,  Mem 
morias  eobre  las  Observaciones  astronomkas  hechas  por  las  Navcm 
ganies  Espannotes  en  distintos  Lugares  del  Globo  (2  vols.  4to, 
Madrid,  1800).  I  have  compared,  step  by  step,  the  results 
of  these  observations  with  those  on  which  Mr.  Oltmann  and 
myself  are  agreed  {Astron.  Ohs.  vol.  i;  Intt-od.^.39 — 40). 
This  comparison  will  be  useful  to  tkose,  who  may  hereafter 
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tun  to  «ddi  bffbm  the  MiniMPuml  plwemr 
tjoosi  sMde  at  Cuwmw  m%]^  )«fre  beMnt 
imge^mm  to  mfip.iM«»  l|rM^  n^t  tfee  fwa  mir 
Cnh^  c»Ik  w  tibose  iteigioM.    The  emm  in  bf 
tiiiide  were  itili  greoter  t}mi  4}»o«e  m  hngHwIi^ 
Mice  the  tfMuM  of  New  Aiiiiftli^ 
inealiiiyi^  (9f  Gepe  Tbrw  P«i 
nule^nore  to  tbe  mfrth  thm  mifpwm,»  tiNe 
diante  fwhttalied  ^ope  iUie  )r«v  ViOQ, 
Tovaird  fleireii  in  the  mMm»g,  w^e  poneeMrni 

and  ^a  irhieh  we  4i4eoye0ed  i^tb  our  f{fMK9  mo 
trace  *0fteft>ltotiaii  or  oulture.  C]r)w4riieel  A»e<- 
lUMfiMee  tione  ao4  f^bese  im  4;he  ibm  gt  oude^ 
ktbra.  The  soil,  almost  destitute  of  yegetatioo, 
seemed  to  hate  a  wavuig  motion,  m  consequence 
of  the  extraordinary  refraction,  which  the  rays 
of  the  sun  undergo  iir  traveraing  the  strata  of 
Air  in  oontact  with  plains  strongly  heat^-  V»- 
ilar  fivery  £one,  deserts  and  suidy  sboi«s.appear 
4!ke  an -agitated  sea,  from  the  oflbct  of  ioomii^. 
The  appearance  of  so  flat  a  country  scarody 
corresponded  with  the  ideas  we  had  formed  of 
ihe  island  of  Margaretta.  While  we  were  busy 
in.laying  down  our  hearings  qn  the  charl^i  and 
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di)Uib  cfaarts  of  AiBorioit;  tbe  new  cleMriiiu)»tiff98  4^^in;f- 
UMr.«o  «mch  the  more  confidence,  iMi.tbepositioQg  haye  I^e^a 
F  verified  :by  i^eyy  .difiere«t  sstrononiiQal  methods,  ^d  bjph- 
jKvvei8.wlio didiioteQHiRiiwQftte  their vrefiolts  to,e9ch  othef» 
ililUicV  i^ftsr  they  hed  ienaineted  JMr  Mboon. 
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«MMe  Vb  make  fioBeam  mrmtpamd,  •  icwm^ 
Itehiiijg^  bMta  ^i«re  ttenrnd  fima  tk  nastJmid. 
lAie  fsi^MBUii  of  dife  Kni^ 
Ittit  life  signal  wMittcfass^oB  a^oMA^rlioiielte 
i|Mfi[ki4lprehcnd«hattb^.iii^  dtmng 

iMilyttiiAe  iBStdted:  The  baaM  ImtaMd  Mragr 
toward  the  west^  and/we  imnid^QinMLtm  in  4te 
Miiieptt7kadly«B'w«iMdi»eettivith  raspedt  to 

lAie^GUMriiis.  N«  yeiMB  (im  jboapd  iiad  laaded 
^ifikiMMwpAy  or  OGOold igBm  m lany uifi^maikii 
iMpecting  it  'Thdugh  the  sea  was  imry  KMte, 
'tiie  pMsdmity  of  an  )lifet»  wihioh  tvose  scamdf  a 
few  foetiaboiw  4he  aarfiMie«of  Ait  water^  ^eeiBfld 
40  pmcnbe  mttasom  af  firadenoe.  We  oeasai 
'.touMMid  Unward  tSie  land,;  aad^aeilhe  kad  game 
-^oMihne  orifoiir<&%hoins,'we«peediltrittfo«an 
^anobor* 

Theieoasts^  seen  rat  adislaiiee^  ave  Jflfie  cdoaAs, 
.In  which  each  obseiwertneetsitheiovm  of  the  <ftH 
!JeoaB  that  toGOupy  his  :imagiaBti^  Ow  hearings 
^and'oor^dhronometer  being  at  variaaee  withthe 
lohaMs^whtoh  we-hadtO'COnsttlli  we -wave  lost  in 
^yam'eonjedturas.  Some  UMdcmoands  of  sand  &r 
Indian  hnts,  and  pointed  ont  the  plac^  iwherey 
•aocorOing  to  them,  the  fort  of  Pampatar  was  si*- 
"iiaBte ;  others  saw  herds  of  goats/ which  are  40 
-oommon  in  the  dry  valley  of  St.  John ;  or  des* 
^oried  the  iofty  mountains  of  Macanao^  whioh 
jwemiod  io  ttom  partly  bidden  by  the  douife* 
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The  capt^n  resolved  to  send  a  pilot  on  sluH^e, 
and  the  men  were  preparing  to  hoist  out  Uie 
long-boat,  the  cutter  having  Jbeeh  damaged  by 
the  surge  in  the  road  of  Santa  Cruz ;  but  the 
coast  being  still  &r  ofl^  the  return  of  the  boa/t 
might  have  become  difficult,  if  the  breeze  had 
freshened  toward  evening.' 

At  the  moment  we  were  preparing  to  go  on 
shore,  we  percdved  two  canoes  sailing  along  the 
coast.    Again  we. fired  a  gun. as  a  signal  fw 
these ;  and  though  we  had  hoisted  Spanish  co- 
lours,  they  drew  near  with  distrust.     Hiese 
canoes,  like  ail  those  made  use  of  by  the  na- 
tives, were  constructed  of  the  single  trunk  of  a 
tree ;  and  in  each  were  eighteen  Guayqueria  In- 
dians, naked  to  the  waist,  of  very  tall  stature. 
They  had  the .  appearance  of  great  muscular 
strength,  and  the  color  of  their  skin  was  some- 
thing between  a  brown  and  a  copper  color. 
Seen  at  a  distance,  motionless  in  their  attitudes, 
and  projected  on  the  horizon,  tJiey  might  have 
been  taken  for  statues  of  bronze.    We  were  so 
much  the  more  struck  with  this  aspect,  as  it  did 
not  correspond  with  the  ideas  we  had  formed 
from  the  accounts  of  travellers  of  the  character- 
istic features  and  extreme  weakness  of  the  na- 
tives.   We  afterward  learnt,  without  passing  the 
limits  of  the  province  of  Cumana,  the  great  con- 
trast that  exists  between  the  physiognomy  of  the 
Giiayquerias  and  that  of  the  Chaymas  and  the 
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Caribs*  '  Notj^ithstanding  the  intimate  tied^ 
which  appear  to  unite  the  whole  of  the  American 
nations  as  belonging  to  the  same  race^  several 
tribes  do  not  the  less  differ  from  each  other  in 
the  height  of  their  stature^  their  complexion  more 
or  less  tawny,  and  their  looks,  which  in  some 
expi-ess  tranquillity  and  mildness,  in  others  a 
sinister  mixture  of  melancholy  and  ferocity. 

When  we  were  near  enough  to  hail  them  in 
Spanish,  the  Indians  threw  aside  their  mistrust^ 
and  came  straight  on  board.  They  informed  us, 
that  the  low  islet  near  which  we  were  at  anchor 
was  that  of  Coche,  which  had  never  been  inha^ 
bited ;  and  that  the  Spanish  vessels  coming  from 
Europe  were  accustomed  to  sail  farther  north, 
between  this  Ldand  and  that  of  Margaretta,  to 
take  a  coasting  pilot  at  the  port  of  Pampatan 
Our  inexperience  had  led  us  into  the  channel  to 
the  south  of  Coche;  and  as  at  this  period  the  Eng- 
lish cruisers  frequented  this  passage,  the  Indians 
had  taken  us  for  an  enem/s  ship.  The  southern 
passage  is  in  fact  highly  advantage6us  for  vessels 
going  to  Cumana  and  Barcelona :  it  has  less 
water  than  the  northern  passage,  which  is  much 
narrower ;  but  there  is  no  risk  of  touching  the 
ground,  if  vessels  keep  very  close  to  the  island 
of  Lobos  and  the  Moros  del  Tunal.  The  chan- 
nel between  Coche  and  Margaretta  is  narrowed 
by  the  shoals  off  the  north-west  cape  of  Coche, 
and  by  the  bank  that  sun'ounds  la  Punta  de 
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Madgles.  We  shall  exdtmne  in  aHOther  place, 
inder  a  geoldgical  point  of  tieit,  this '  bank  <rf 
kkhdy  which  surrounds  the  rocks  of  Testigos  and 
Mafgaretfa,'  and  shaH  Show,  that  thfe  ]sMBt 
island  was  formerly  united,  by  means  of  C6ch« 
and  Lobos,  to  the  Peninsula  of  Chacopdpa. 

ITie  Guayquerias  beldfig  to  that  U9^  of  civiU 
ized  Indians,  who  inhabit  the  coasts  of  Margar 
retta,  and  the  suburbs  of  the  dty  of*  Cnmana. 
Next  to  the  Caribs  of  Spanish  Guyana,  it  is  tb6 
finest  race  of  men  in  Terra  Firma.  Tliey  enjoy 
Several  privileges,  because  from  the  earliest 
times  of  the  conquest  they  remained  fidthfol 
irietids  to  the  Castilians.  The  king  ef  Spain 
names  them  in  his  public  acts,  ^'  hiii  dear,  hoblc^ 
and  loyal  Guayquerias.**  The  Indiana  of  ihk 
two  canoes  we  had  met  had  left  the  port  of  Cu- 
*mana  during  the  night.  They  were  going  in 
search  of  timber  to  the  cedar  *  forests,  wfaicll 
extend  ifrom  Cape  San  Jose  &rther  than  the 
mouth  of  Rio  Carupano.  Tliey  gave  us  some 
fresh  cocoa  nuts,  and  very  beautifoliy  colored 
fish  of  the  chsetodon  genus  *f*.  What  riches  to 
our  eyes  were  contained  in  the  canoes  of  these 
poor  Indians !  Broad  spreading  leaves  of  vijao  % 
covered  bunches  of  plantains.  The  scaly  cnirasB 


*  Cedrela  odoraU, 
t  Bandonliirefl. 
t  Heliconia  bihak 
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(rf*  an  anpadiUo  ^  the  fniii  of  the  oalaba^h  tree^ 
crescontia  oujete,  used  as  a.  cup  by  the.  uatiy^ 
the  productious  most  common  in  the  cahipets  of 
Eun^^  had  a  peculiar  charm  for,  us^  because 
they  reminded  us,  that^  having  reached  the  tor-, 
rid  zone^  we  had  attained  the  end  toward  whicl^ 
cm*  wishes  had  been  so  long  directed. 
'  llie  master  of  one  of  the  canoes  offered  tQ 
ramain  on  board  the  Pizarro  as  coasting  pilot "1*4 
He  was  a  Guayqtieria  of  an  excellent  dispostT 
tion,  saglaeious  in  his  observations^  and  led  by 
an  unceasing  curiosity. ta  notice  the  productions 
of  the  sea,  as  well  as  the  plants  of  the  country* 
By  a  fcxtunate  chance,  the  first  Indian  we  me^ 
on  our  arrival  was-the  man^  whose  acquaintance 
became  the  most  useful  to  us  in  the  course  of 
our  researches.  I  feel  a  pleasure. in  recQrding 
in  this  itinerary  the  name  of  Carlos  del  Pino, 
who,  during  the  space  of  sixteen  months,  att 
tended  us  in  our  com«e  along  the  cpasts,  an4 
into  the  inland  country. 

The  captain  of  the  corvette  wdghed  anchor 
toward  the  evening.  Before  we  left  the  shoal  or 
plaeer  of  Coche,  I  ascertained  the  longitude  <tf 
ihe  east  cape  oi  the  island,  which  I  found  to  be 
66°  1 1 '  6y^  As  we  steered  toward  the  west,  we 
soon  came  in  sight  of  the  little  island  of  Cubagua, 
now  entirely  deserted,  but  formwly  celebratefl 

*  DasjpaSy  cachkamoB 
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for  it's  fishery  of  pearls.  There  the  Spaniards, 
immediately  after  the  voyages  of  Columbus  and 
Ojeda^  founded,  under  the  name  of  New  Cadiz^ 
a  town^  of  which  there  now  remains  no  restige. 
At  the  beginning  of  the  sixteenth  century,  the 
pearls  of  Cubagua  were  known  at  Seville,  at  To- 
ledo, and  at  the  great  fairs  of  Augsburg  and 
Bruges.  New  Cadiz  having  no  water,  that  of 
the  Rio  Manzanares  was  conveyed  thither  from 
the  neighbouring  coast,  though  for  some  reason, 
I  know  not  what,  it  was  thought  to  be  the  cause 
of  diseases  of  the  eyes*.  The  writers  of  that 
period  all  speak  of  the  riches  of  the  &rst  plant- 
ers, and  the  luxury  they  displayed;  at  present^ 
downs  of  shifting  sand  cover  this  uninhabited 
land,  and  the  name  of  Cubagua  is  scarcely  found 
in  our  charts. 

Having  reached  these  latitudes,  we  saw  the 
high  mountains  of  Cape  Macanao,  on  the  west- 
ern side  of  the  isle  of  Margaretta,  which  rose 
majestically  on  the  horizon.  If  we  might  judge 
from  the  angles  of  altitude  of  the  tops,  taken  at 
eighteen  miles  distance,  they  appeared  to  be 
about  6  or  GOO  toises  high.  According  to  Ber- 
thoud's  time-keeper,  the  longitude  of  Cape  Ma- 
canao is  66**  4T  5'\  I  speak  of  the  rocks  at  the 
extremity  of  this  cape,  and  not  that  strip  of  very 
low  land,  which  stretches  toward  the  west,  and 

*  HArrera/Deficrip.  de  las  Indias  occidentalea  (Madrid 
J7ao),  vol.  i,  p.  12. 
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loses  itself  in  a  shoal.  The  position  of  Macanao, 
and  that  which  I  have  assigned  to  the  east 
point  of  the  island  of  Coche,  diflfer  only  four 
seeonds  in  time  from  the  results  obtained  by 
Mr.  Fidalgo. 

There -being  little  wind,  the  captain  preferred 
standing  off  and  on  till  day  break.    He  was 
afraid  to  enter  the  poit  of  Cumana  during  the 
night ;  and  this  prudence  seemed  necessary,  on 
account  of  an  unfortunate  accident^  which  had 
lately  taken  place  on  this  coast.    A  packet  that 
had  anchored  during  the  night,  without  lighting 
her  poop-lanterns,  was  taken  for  an  enemy's 
ship,  and  was  fired  on  from  the  batteries  of  Cu- 
mana.   The  captain  of  the  packet  had  bis  leg 
shot  off,  and  died  a  few  days  after  at  that  port. 
We  passed  a  part  of  the  night  on  deck.    The 
Guayqueria  pilot  conversed  with  us  on  the  ani- 
mals and  plants  of  his  country.    We  learnt  with 
great  satisfaction,  that  a  few  leagues  from  the 
coast  was  a  mountainous  region  inhabited  by 
the  Spaniards,  in  which  the  cold  was  very  much 
felt ;  and  that  in  the  plains  there  were  two  spe- 
cies of  crocodiles,   very  different  from    each 
other*,  boas,  electric  ell8-|-,  and  several  kinds  of 
tigers.    Though  the  words  haiva^  cachicamo,  and 
temblador,  were  entirely  unknown  to  us,  we  ea- 
sily guessed,  from  his  simple  description  of  their 

*  Crocodilns  acutus,  and  c.  bava.^ 
t  GymnotQs  electricos,  temblador^ 
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manners  and  forms^  the  species  which  the  cre^ 
oles  meant  by  these  denominations.  Forgetting 
that  these  animals  ate  dispersed  over  a  vast  ex- 
tent of  country^  we  hc^ed  to  find  them  in  the 
forests  of  Cumana.  Nothing  so  much  excites 
the  cnriosily  of  a  naturalist^  as  the  recital  of  the 
Wonders  of  a  cduntry  where  he  is  on  the  poini 
of  landing. 

On  the  16th  of  July,  1799,  at  the  point  of  day> 
we  saw  a  verdant  coast,  of  picturesque  aspect; 
The  mountains  of  New  Andalusia,  half  veiled  by 
mists,  bounded  the  horizon  to  the  south.  The 
city  of  Cumana  and  it^s  castle  appeared  between 
groups  of  cocoa  trees.  We  anchored  in  the 
port  about  nine  in  the  morning,  forty^ne  dajrs 
after  our  departure  from  Corunna.  The  sick 
dragged  themselves  on  deck  to  enjoy  the  sight 
of  a  land,  Which  was  about  to  put  an  end  to  theil* 
sufferings. 

I  was  unwilling  to  interrupt  the  parrative  of 
our  voyage  by  the  detail  of  the  physical  observa- 
tions I  n)ade  during  the  passage  from  the  coasts 
of  Spain  to  Teneriffe,  and  thence  to  Cumana. 
Observations  of  this  kind  are  not  really  interest- 
ing, except  when  we  can  dispose  their  results  in 
such  a  manner  as  to  lead  to  generq^l  ideas.  The 
form  of  a  pei*sonal  narrative,  and  the  nature  of 
it's  composition,  are  not  well  fitted  for  the  full 
explanation  of  phenomena,  which  vary  with  th§ 
seasons,  and  the  position  of  places.    In  order  to 
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•ludy  ^^  Uiws  of  theme  ph«D9meiia;  we  npiusi; 
exhibit  them  in  grpupB^  and  not  separately,  as 
tbey  wjste  successively  ol?6eryed.  We  a^re  uader 
great  x>bligatiQin3  to  navigators,  who  have  accu- 
mulated an  tqimense  nupitier  of  £sict3 ;  but  must 
regret,  that  hitherto  jiaturalibsts  have  made  sq 
Jdttle  u^e  of  their  J9umfUs,  which,  w^e^^examine^ 
^me^,  may  yield  unexpected  resulta*  I  sh^ 
insei:t  $tt  the  epd  of  this  chapter  the  cpcperiments, 
.which  I  imade  on  the  tennperatui-e  of  t^e  atmojs- 
phere  land  the  ocean,  with  the  hygron^etrical 
state  of  the  air,  the  intensity  of  the  blue. color 
of  the  sky,  and  the  magnetic  phenoqfiena. 

TEMPERATURE  OF  THE  A|^ 

In  the  v^t  basin  of  the  North^ru  Atlan^^ 
Oji^ean,  between  the  coasts  of  Europe,  Africa, 
and  the  New  Continent,  the  teqiipera^r^  of  the 
atmosphere  offered  us  a  very  slow  incrpm^nt, 
as  we  passed  from  the  4?d  to  tl\e  l^h  ^egtee  of 
latitude.  From  Coruona  to  the  C^mary  islands, 
the  centigrade  thermometer,  observed  at  noon 
and  in  the  shade,  ascended  gradually  from  t^i 
to  eighteen  degrees*;  from  Santa  Cruz  in  Te- 

t 

nerifie  to  Cumana,  the  same  instrument  rose 
from  eighteen  to  twenty-five  degrees-f-.    In  the 

*  From  the  6th  to  the  19th  of  June.     See  the  particular 
observationft  in  the  journal  ^t  the  end  of  this  chapter, 
t  From  the  25th  of  June  to  the  15th  of  July. 
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first  part  of  the  voyage,  a  difference  of  a  degree 
of  temperature  corresponded  to  !•  48'  of  lati- 
tude ;  in  the  second  part,  we  must  traverse  2* 
30'  of  latitude  to  see  the  thermometer  rise  one 
degree.  The  maximum  of  the  heat,  which  the 
sir  gradually  attains  two  hours  after  the  passage 
of  the  sun  over  the  meridian,  did  not  exceed^ 
during  this  voyage,  26*  6'  (21-3**  Reaumur);  ne- 
vertheless we  were  in  the  month  of  July,  and 
tei^  degrees  to  the  south  of  the  tropic  of  C!ancer. 
The  evaporation  of  the  water,  augmented  by  the 
motion  of  the  air  and  of  the  waves,  and  the  pro- 
perty which  transparent  liquids  have*  of  absortv 
ing  very  little  light  at  their  surface,  contribute 
equally  to  nyoderate  the  heat  in  the  part  of  the 
atmosphere  that  surrounds  the  equinoctial  seas. 
It  is  well  known,  that  as  long  as  the  breeze  blows 
under  the  torrid  zone,  navigators  are  never  ex- 
posed to  violent  heats. 

If  we  compare  t  the  numerous  observations 
made  in  the  South  Sea  and  the  Atlantic  Ocean 
during  the  voyages  of  Cook,  Dixon,  d'Entrecas- 
teaux,  and  Krusenstern,  we  find,  that,  between 
the  tropics,  the  mean  temperature  of  the  air  at 

^  The  rajs  of  light  penetrate  the  water  to  eoiuiderable 
depths ;  and  t|ie  firjit  strata,  by  freely  transmitting  them,  are 
not  heated  like  the  earth  and  rocks. 

t  See  an  excellent  memoir  bj  Messrs.  Homer  and  Ltfbgs^ 
dorf  in  the  memoirs  of  the  Academy  of  Petembargh,  vol.  i. 
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8ea  is  from  twenty-six  to  twenty-mven  degrtes. 
We  must  exclnde  fix>m  this  statement  the  ob^ 
nervations  made  daring  a  dead  calm,  because 
the  body  of  the  vessel  is  then  extraordinarily 
heated,  and  it  is  almost  impossible  to  make  a 
just  estimation  of  the  temperature  of  the  atmos^ 
phere.  When  we  look  into  the  journals  of  so 
many  celebrated  navigators,  we  are  surprised  to 
see,  that  never,  in  either  hemisphere,  have  they 
observed  the  thermometer  under  the  torrid  zone^ 
in  the  open  sea,  above  34^  (27*2''  R).  In  thou^ 
sands  of  observations  made  at  the  time  of  the 
passage  of  the  Sun  across  the  meridian,  we 
scarcely  find  a  few  days  when  the  heat  has  risen 
to  thirty-one  or  thirty-two  degrees  (24'8*  or 
25'6''  R.) ;  while  on  the  continents  of  Africa  and 
Asia,  under  the  same  parallels,  the  temperature 
often  exceeds  thirty-five  or  thirty-six  degrees. 
In  general,  between  ten  degrees  of  north  and 
ten  of  south  latitude,  the  mean  heat  of  the  at- 
mosphere that  rests  on  the  ocean  appears  to  me, 
in  the  low  regions,  from  one  to  two  degrees 
lower  than  the  mean  temperature  of  the  air  that 
BuiTOunds  the  land  situate  between  the  two  tro- 
pics. It  is  useless  in  this  place  to  observe  how 
much  this  circumstance  modifies  the  climate  of 
the  whole  Globe,  on  account  of  the  unequal  dis- 
tribution of  the  continents  at  the  north  and  south 
of  the  equator,  as  well  as  to  the  east  and  west 
of  the  meridian  of  Tenerifie. 


The  extreme  riowncas^  with  irfaioh  -Ihe  teaa» 
perature iiicreaseB  dudngthe  pafisage  from  Spain 
to  the  New  ContineDt,  is  4iighly  advaiitegtoii849 
the  health  of  Europeans,  -^Ajio  go  to  settle  ill  the 
colonies.  At  Vera  Cruz  and  at  Carfchagena,  the 
Creoles  who  descend  from  the  hig^  savannahs  qjf 
Bogota,  and  the  central  elevated  plain  of  New 
Spain,  are  more  exposed  on  the  coasts  to  the 
attack  of  the  yellow  fever,  or  vcmito,  t^an  the  in- 
habitants of  the  north,  who  arrive  bsrsea*.  In 
travelling  from  Perote  to  Vera  Cruz,  the  Mexi- 
cans descend  in  sixteen  hours  from  the  r^on 
c^  pines  and  oaks,  from  a  mountainous  country 
where  the  thermometer  very  often  sinks  at  noon 
to  f6ur  or  five  degrees,  to  a  burning  plain  co- 
vered with  cocoa  trees,  with  mimosa  cornigera, 
and  other  plants  that  vegetate  only  under -the 
influence  of  a  strong  heat.  These  mountaineecs 
feel  a  difference  of  temperature  of  eighteen  de- 
grees ;  and  this  difference  produces  the  .most 
fatal  effects  on  the  organs,  by  exciting  their  ir- 
itability.  The  European^  on  the  contrary,  crosses 
the  Atlantic  Ocean  in  thirty-five  or  forty  days ; 
he  prepares  himself  gradually  for  the  sweltering 
heats  of  Vera  Cruz,  whieh,  without  being  the 
direct  cause  of  the  yellow  fever,  do  not  the  less 
contribute  to  the  rapidity  of  it*s  progress. 

A  v^  sensible  decrement  of  heat  is  observed 

•  Nbay,  E«p.  t.  ii,  p.  772. 
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on  the  CrlcAe,  whether  we  go  fismn  tke  cfciutttor 
to  1:he  poles,  ascend  from  the  surfooe  of  the  eartibt 
into  the  hi^est  regions  of  the  iky  or  dive  int^ 
the  depth  of  the  ocean.  It  is  so  much  4he  more 
interesting  to  compare  the  rapidity  of  this  ihrec^ 
fold  decrement,  as  this  phenomenon  has  a  great 
influence  on  l&e  'climalic  distributions  of  vege^ 
table  and  animal  productions.  The  mean  tem- 
perature of  the  lo^er  strata  of  the  air,  which 
corresponds  to  the  sixty-fifth,  forty-eighth,  atid 
twentieth,  degrees  of  north  latitude,  are,  accord- 
ing to  the  most  recent  observations,  0'5%  10' 7*^ 
and  25'';  whence  it  results,  that  a  centigrade 
degree  corresponds  nearly  to  a  change  of  lati^ 
tude  of  1'  45'*.  Now  the  decrement  of  caloric 
is  one  degree  every  ninety  toises,  when  we  raise 
ourselves  perpendicularly  into  the  atmosphere-f*. 
It  therefore  follows,  that  under  the  tropics,  wher^ 
the  lowering  of  the  temperature  is  very  regular 
on  mountains  of  considerable  height,  600  toises 
of  vertical  elevation  correspond  to  a  change  of 
latitude  of  9°  45^    This  result,   conformable 

*  In  England  and  in  Scotland  it  is  reckoned,  that  a  degree 
of  Fahrenbeit's  thermometer  co^rresponds  to  one  degree  of 
latitnde.  Phil.  Trans.  1775,  vol.  l\xv,  page  469.  Thomsoft, 
Hist,  of  the  IU>jal  Soc.  1B12,  p.  508. 

t  Mr.  d'Aubuisson  finds  only  eighty-three  toises  to  a  de- 
gi^e  for  Europe  in  sammer  at  eight  in  the  morning,  conse- 
quently at  the  period  he  thinks  the  most  favourable.  Journal 
de  Phys.  t.  Ixxi,  p.  38.  For -the  torrid  zone,  see  Obsenr. 
Astron.  t.  i,  p.  129. 
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enough  to  those  which  other  naturalists  have 
adopted  before  me%  is  very  important  to  the 
geography  of  plants ;  for  though  in  the  northern 
countries  the  distribution  of  vegetables  on  the 
mounUuns  and  in  the  plains  depends^  like  the 
height  of  the  perpetual  snows,  more  on  the 
mean  temperature  of  the  months  of  summer-f* 

*  Every  faaodred  metres  of  hei|^ht  lo.wer  the  temperature 
mbout  half  a  degree  of  the  common  divisioo  of  oar  thermome- 
ters :  and  if  we  take  for  the  limit  of  refrigeration,  that  which 
excludes  the  presence  of  vegetation,  the  perpetual  ice,  with 
which  the  summits  of  mountains  are  loaded,  will  represent  the 
perpetual  ice  with  which  the  pole  is  covered ;  and  every  Hud* 
dred  metres  of  vertical  height  will  correspond  to  a  degree  of 
the  distance  Irom  the  mountain  to  the  pole.  Ramond»  on 
the  Vegetation  of  Mountain^  (Annales  du  Museum,  t  iv, 
p.  39e). 

t  DecandoIIe,  Flore  fran9aise,  t  i,  p.1,  p.  9.  Leopold  von 
Buch,  Reise  nach  Lapland,  t.  ii,  p.  276.  Wahlenberg,  Flora 
Xjaponica,  1810,  p.  28.  In  the  temperate  zone  it  often  hap- 
pens, that  the  mean  heat  of  a  place,  o,  is  less  than  that  of  a 
place,  b,  while  the  mean  heat  of  the  summer  months  is  much 
greater  at  a  than  at  6.  It  is  for  this  reason,  that  a  distinction 
is  properly  made  between  a  continental  eiimate  and  an  insular 
clinuUe;  in  the  first,  very  warm  summers  succeed  very  rigor- 
ous winters ;  in  the  second,  the  contrast  of  tlie  winters  is  less ; 
the  summers  are  less  warm,  and  the  winters  less  cold,  ou  ac- 
count of  the  small  changes  in  the  temperature  of  the  neigh. 
bouring  ocean,  by  which  the  air  is  cooled  in  summer  and 
warmed  in  winter.  The  perpetual  snows  descend  mor|  in 
Iceland  than  on  the  same  parallel  in  the  interior  of  Norway^ 
and  we  often  see,  in  the  islands  and  on  the  coasts  of  western 
EnropCy  the  laurel  and  the  arbutus  flourish,  where  the  vin<e 
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Uan  on  that  of  the  whole  year^  the  lattiw  dMS 
not  less  deteimine  in  southern  countries  the^ 
limits,  which  the  species  have  not  been  able  to 
pass  in  their  distant,  migrations.  The  observa- 
tion made  by  Tournefort  on  the  summit  of  Ara- 

•nd  Aa  peach  tree  do  ool  lipeii.  In  the  eqoinoctuil  regioo^ 
on  the  contrary,  where  the  difference  of  the  seasonB  is  as  it 
were  nothing,  the  geographical  distrihation  of  pknts  is  rega» 
lat6d  ahnost  only  a(^rding  to  the  mean  temperatare  of  the 
whde  year,  which  depends  itself  on  the  elevatioDof  the  aoU 
above  Uie  level  of  the  ocean.  In  proportion  as  we  adranco 
toward  the  oorth,  the  temperature  of  the  months  yaries  more 
and  more,  and  the  strength  and  richness  of  vegetation  no 
longer  give  the  measure  of  the  mean  temperature  of  the  whofe 
year.  In  Lapland,  for  instance,  there  are  beautiful  forests 
on  the  cojQtinent,  at  Enontekies,  while  on  the  island  of  Mage- 
roe  we  scarce  find  a  few  shrubs  sprinkled  over  the  rocks; 
nevertheless  the  mean  annual  temperatare  of  Enontekies  is 
three  degrees  colder  than  that  of  Mageroe.  The  former  is 
—  2-8tf*,  and  the  latter  +  O'OT*.  ( Wahlenberg,  in  Gilbert^ 
Annals,  1812^  p.  271.)  The  more  vigorous  vegetation  of 
Enontekies  is  the  effect  of  a  warmer  summer,  the  mean  tem- 
perature of  the  months  of  July  being  there  15*3* ;  while  at 
the  isle  of  Mageroe  it  is  only,  according  to  Mr.  von  Buch, 
8-2^.  These  two  places  offer  striking  instances  of  the  differ- 
ence between  a  continental  climate  and  an  insular  climate;  or, 
as  Mr.  Wahlenberg  says,  between  a  climate  of  Siberia,  and 
a  climate  of  Iceland.  In  general,  the  problem  of  the  clima- 
tic distribution  of  plants  is  much  more  complicated  in  the 
northern  countries  than  under  the  tropics.  »In  the  former 
this*  distribution  depends  at  the  same  time  both  on  the  mean 
temperature  of  the  summer  months,  and  on  the  temperatuni 
of  the  soO,  which  differs  from  the  m^an  heat'of  the  year. 


rM  has  been  repeated  fc^^  9^  ^gftntntmher  dT 
travellers.  When  we  deseend  from  a  high 
chain  of  ttiouhtains^  and  tutvance  toward  the 
poTes^  we  find  at  first  in  plains  of  little  height^  and 
finally  in  the  regions  near  the  coasts^  the  same 
arborescent  plants*,  which  in  the  low  lati- 
tudes cover  only  the  heights  near  the  perennial 
snows. 

In  estimating  the  rapidity  jvith  which  the 
niean  temperature  of  the  atmosphere  diminishes 
in  proportion  as  we  ]!)rooeed  from  the  equator 
to  the  poles,  or  from  the  sur^e  of  the  earth  to 
tlie  high  regions  of  the  aerial  ocean,  I  have  con- 
iBidared  the  decrement  of  heat  as  following  an 
arithmetical  progression.  This  supposition  is 
not  perfectly  accurate  with  respect  to  the  ur  f ; 

*  In  the  study  of  the  geographical  relations  of  plaots,  wf 
mnst  distiDgaish  between  those  vegetables,  the  organisation 
of  whioh  resists  great  shanges  of  temperatnre  and  barometric 
^resa«re»  and  those  plants  which  appear  to  belong- only  to 
eertaia  cones  at  certain  heights.  This  difierenoe  is  still  more 
aenaible  in  Uie  temp^nate  zone  than  under  the  tropics^  where 
the  herbaoeoos  plants  are  less  frequent,  and  where  the  trees 
are  stripped  of  their  leayes  only  by  the  effect  of  the  dryness 
of  the  air«  We  see  some  Tegefeabies  push  their  migrations 
from  the  northern  coasts  of  Africa  ever  the  Pynenees  as  far 
aa  the  downs  near  Bordeaux,  and  the  basin  of  the  Loire ;  for 
instance,  tiie  merendera,  the  late-flowering  hyacinth,  and  the 
boop-petticoat  narcissus,  nardwu  bulboeodmn*  Annates  da 
^        Mob.,  t  iv,  p.  401. 

t  The  mean  temperatures  augment  from  the  equator  to  the 
poles,  nearly  as  the  square  of  the  sine  of  the  latitude,  (Jonm. 
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strata  of  irUch  seetii  to  dimloiBbiik  tempe iatare , 
accbrdiifg  to  different)  laws  bt  dlffinretit  degi'eeB 
of  latitude.  Uk  the  itft^resting  experimeiits 
nade  ^y  JParste^,  Bladh^  Wales,  Ellis,  and 
Pe]k>n>  on  the  rapfidity  of  liie  decrement  of  heal 
in  tfa^  ocean,  tlfis  decrement  has  bJsen  fimnd  so 
nns^ual^  that  a  de^e  of  ihe  centigrade  ther^ 
msuMfter  answers  sondetfanes  to  tti^lve,  at  oth^ 
times  to  twenty-^fonr  toises,  and  evto  more.  Wtf 
maly  in  general  admits  that  the  temperature 
deeieases  six  times  lis  quick  in  the  sea  as  in 
file  aerial  ocea'n,  and  that  it  is  on  account  of 
this  distribution  <tf  caloric  in  the  two  elements^ 
that  plants  and  animals  analogous  to  those  of 
the  polar  regions  find  under  the  torrid  zoiie,  on 
the  slope  of  mouhtains,  and  in  the  depths  of  the 
oeean,  the  clima(te  trhieh  is  suitabte  to  their 
arganiEatioh. 

The  same  causes,  to  which  we  ought  to  afttriA 
bute  the  moderate  heats  we  feel  in  sdKng  be^ 
tweentfae  tropics,  produce  also  a  singular  equality 
in  the  temperature  of  the  day  and  the  night.  • 
This  equality  is  still  greater  on  sea  than  in  the 
interior  of  the  continents.    In  the  province  of 

de  VhyB,,  t  Uii»  p.  447;  and  the  decrament  of  heat,  in  a 
Vertical  pkune^  foUows  most  freqaendy,  aeoordiag  to  Oriani 
and  lindenan^  the  law  of  harmonical  progresAion.  Tables 
baroiii.  p  45.    Hon.  Cor.  Juin.  1006.    Ej^em.  Med.  X78a. 
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Cumana^  in  tiie  ceatte  of  VMt  plains,  of  ffluia 
height  above  the  level  of  the  ocean,  the  thermos 
meter  is  generally  towaid  annrise  four  or  fire 
degrees  lower  than  at  tvro  in  the  aftenlooo.  In 
the  Atlantic  ocean,  on  the  contrary,  between 
eleven  and  seventeen  degrees  of  latitude,  the 
greatest  variatioiffi  of  heat  rarely  exceed  I'Sror 
two  degrees ;  »d  I  have  ohm  observed,  that 
from  ten  in  the  morning  to  five  in  the  eveniag 
the  thermometer  did  not  vary  0*8  of  a  degree. 
In  looking  over  fourteen  hundred  thermometri- 
cal  observations  made  hourly  during  the  voyage 
of  Mr,  Krusenstem,  in  the  equatorial  region  of 
of  the  South  Sea,  we  see,  that  the  temperature 
of  the  air  changed  from  day  to  night  only  one 
or  1*3  centesimal  d^^nee*. 

I  have  often  endeavoured  to  measure  the 
power  of  the  Sun  by  two  thermometei's  of  mer- 
cury perfectly  equal  f,  one  of  which  remained 
exposed  to  the  Sun,  while  the  other  was  placed 
in  the  shade.  The  difference  resulting  from  the 
absorption  of  the  rays  in  the  ball  of  the  instru- 

*  I  coQBtantly  observed  the  thermometer  on  the  deck,  t6 
windward,  and  in  the  shaJa.  Perhaps  the  thermometer  and 
barometer  of  Mr.  Knuenstem  were  in  a  more  sheltered 
place,  for  instance  in  the  great  cabin, 

t  This  instrument  had  a  ball  of  tlire<^  lines  diameter,  which 
was  not  blackened.  The  scales  were  contained  in  tabes  of 
glass  very  distant  from  the  ball.  Travellers  prefer  at  present, 
and  with  reason,  Mr.  Leslie's  photometers.  Nicholson's 
Journal,  4to  edition,  vol.  iii,  p.  467. 
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ment  never  exceeded  3*7^.  jSometimesitdid 
not  evea  rise  higher  than  one  or  two  degrees « 
but  the  heat  in  the  body  oC  the  vemtl,  and  the 
humid  wind  which  blows  by  fits,  render  experir^ 
ments  of  this  kind  very  difficult.  I  have  repeat- 
ed them  with  more  success  on  the  ridge  of  the 
Cordilleras,  aind  in  the  plains,  by.hottiiy  com* 
paring,  in  perfectly  calm  weather,  the  power  <tf 
the  Sun  with  ifs  he^t,  the  blue  color  of  the 
sky,  and  the  hygrometrical  state  of  the  air. 
W^shall  examine  in  another  place,  whether  the 
variable  differences  observed  between  the  ther- 
mometer in  the  Sun^  and  the  thermometer  in 
the  shade,  depend  only  on  the  greater  or .  less 
extinction  of  light  in  it*s  passage  through  the 
atmosphere. 

TBMPBRATfJttfi   OF  THtt   SBA« 

In  my  observations  on  the  temperature  of 
the  waters  of  the  sea,  I  had  in  view  four  objects 
very  distinct  from  each  other;  the  deci'ement 
of  heat  in  the  successive  strata  of  the  air ;  the 
indication  of  shoals  by  the  thermometer;  the 
temperature  of  the  seas  at  their  sur&ce ;  and, 
finally,  the  temperature  of  the  currents,  which, 
flowing  from  the  equator*  to  the  poles,  and 
from  the  poles  to  the  equator,  form  warm  or  cold 
streams  f*  amid  the  motionless  waters  of  the 

*  The  Oalf-stream. 
t  The  current  of  Chili,  which,  ai  I  have  eliewhere  proTed» 
draws  the  waters  of  the  high  latitudes  toward  the  eqaator. 

2a 
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Ocean.  I  shaU  treat  hereoiily  of  the  heat  of  ths 
iea  at  it's  lOrfiM^e^  the  pbenomenoa  of  mmt  mt^ 
portance  to  the  phyBieal  htstofy  of  the  Globe^ 
beeause  the  i^iiperior  stmtom  of  the  ocean  is  the 
only  one,  that  has  an  immediate  inflaeuce  on  the 
Mate  of  our  atmosphere. 

The  foUowiag  taUe  is  ej^racted  from  the  nu^ 
metofift  experiments  contaiiied  in  our  journal 
from  the  9th  of  June  to  the  15th  of  Jnly« 
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FrtWi  Conuuia  to  the  mouth,  of  the  Tagus^ 
tihe  water  of  the  sea  varied  but  little  in  it's  tem- 
perature ;  but  from  the  thirty-nioth  degree  of 
klfitude  to  the  tenth,  the  increment  was  very  sen- 
sible^ and  very  constant,  though  not  always  uni- 
&nn.  From  the  parallel  of  Cf^  Montego  to 
that  of  Salvage,  the  progress  of  Ute  tJbermometec 
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bttt  it  ^teckcMd  «)£ti«&iety  bn  the  lifMte  cf  the! 
tdfrid  tmci  ftam  V  IS'  td  20^  6'.  Thiti  iii> 
«qoAfity  to  bo  deabt  etiUMid  by  tM  titiiH^fifja^ 
ttot  fiHiflgle  thi  lmt<M  of  cHSfelretit  IftttttldiiiJi 
itsA  l^faieh,  tt6<iordidgf  as  tl«  Uppf()adh  ihfe  Ca- 
ttitfy  Mldddik  d^  tih^'  odbftd  of  Ouytltt^  set  dthei* 
f»  th6  ddiitil'^aiit  ot  the  tiOftb-tlonb-Wtett  Mtj 
<i«  Cbtimio&,  who  Ch)ssed  thd  ^tiatdtf,  in  hur 
V0y&g6 16  the  elt^tiits  of  Ma^Iktij  in  the  fwehty^ 
IHili  deg»ee  of  W^  lOn^ltide*  fi>uiid  the  Hx^^ 
ffiUffl  Of  the  teinp^mtttre  of  the  Atlantic  Oi«ttM 
at  it's  litffticd  id  dlM  degrees  ttOrth  Uilitctde.    Iti 

thoM  pans,  iit  latifttdcB  equally  distam  from 

fbei  equatot,  the  watei*  of  the  ^eb  t(«<»  ^Idet  id 
lili  sotath  than  the  north.  We  shall  soon  see^ 
Ibat  fhid  phenottietioil  taries  ^th  the  seasoi!^^ 
and  that  if  depe&d6  ia  a  great  meatmrd  on  the 
hB^iiosity,  Kith  #hldh  Vba  wttter^  illii  towbrd 
the  it<iftb  iitA  flortli<-tre9t^  Wirostf  the  6hannd 
ibnn«d  bdtwMfii  SraiO  ttud  the  cOadt^  of  Africa. 
if  the)  motion  of  th«s«  ti^terd  did  not  modiQ^  th6 
Usmptcelatk  of  the  ocean,  the  incremtot  of  heat 
under  the  torrid  zone  would  be  enormous,  be- 
«Ba0cth6  sarfitce  of  th«  mrMet  reflects  infinitely 
ftWer  of  those  rays  which  approach  the  perpen- 
dicular, thaii  of  those  which  fall  hi  a  more  ob- 
JSque  direction. 

IbayeobMnred itt  tbe  Atltotio Ooean^  M  wiM 

*  In  the  mopth  orOGtoW,1788.  ' 
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as  in  the  South  Sea^  that,  when  we  change  both 
latitude  and  longitude  at  the  Aame  time,  the 
waters  oftjen  do  not  change  one  degree  of  tem- 
perature^ ia  an  ext^it  of  several  thousand,  square 
leagues;  and  that  in  the  space coinprii^  be- 
tween the  twenty*seventh  degree  north  aadi 
the  twenty-seventh  south,  this  temperature  of 
the  seas  is  almost  entirely  independant  of  the 
variations  of  the  atmosphere*.  A  very  lo^g 
calm^  a  momentary  change  in  the  duration  of 
the  currents,  a  tempest  mingling  the  inforior 
strata  of  the  water  with  the  upper,  may  for 
some  time  produce  a  difference  of.  two  or  even 
three  degrees  j  but  as  soon  as  these  accidental 
causes  cease  to  act,  the  temperature  of  the  ocean 
resumes  it's  former .  stability.  I  shall  have 
occasion  to  return  to  this  phenomenon,  one  of 
the  most  invariable  that  nature  offers. 

I  have  constructed  a  chart  of  the  temperature 
of  the  seas,  as  well  from  my  own  observations, 
made  from  the  forty-fourth  degree  of  north  to 
to  the  twelfth  degree  of  south  latitude,  and  from 
the  forty-third  to  the  hundred  and  fifth  of  west 

'  *  To  sbow  what  little  iiifl«eiice  tile  air  has  od  the  tempem- 
ture  of  the  immenfle  basb  of  the  seaa,  I  bare  added,  in  the 
journalfly  the  indication  of  the  heat  of  the  atmosphere  to  that 
of  the  heat  of  the  ocean.  The  latter  may  be^  changed  by 
Tery  remote  canaes,  soch  as  the  more  or  less  rapid  melting  of 
the  pdar  ice«  or  winds  blowing  in  other  latitades,  and  produc- 
ing corrents* 
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loDgitude)  as  from  a  great  number  of  materialise 
which  I  have  with  some  difficulty  collected.  As 
a  considerable  body  of  water  cools  with  extreme 
slowness^  it  is  sufficient  to  plunge  the  thernio- 
meter  into  a  bucketof  water  just  taken  from  the 
Surface  of  the.  ocean.  Though  this  experiment 
is  very  simple,  it  has  been  hitherto  singularly 
neglected.  In  the  greater  part  of  the  narrations 
of  voyages,  the  temperature  of  the  ocean  is  but 
casually  mentioned ;  for  instance,  on  occasion 
of  the  researches  made  on  the  cold  that  prevails 
at  great  depths,  or  on  the  stream  of  warm  water 
that  traverses  the  Atlantic.  I  have  not  been 
able  to  make  use  of  the  excellent  work  ot  Mr. 
kirwan  on  cKmates,  because  this  celebrated  na- 
turalist has  not  sufficiently  distinguished,  in  his 
tables  of  the  temperature  of  the  different  lati- 
'  tildes,  between  what  is  the  result  of  direct  exipe- 
riments,  and  what  of  theory ;  but  the  sec6nd 
voyage  to  the  straits  of  Magellan  *,  under  the 
command  of  Churruca  and  Galeano,  the  relation 
of  Abb6  Chappe's  Voyage  to  California,  the  work 
published  at  Philadelphia  under  the  title  of 
Thermometrical  Navigation  -f*,  and  particularly 
'  the  interesting  experiments  made  in  1800  by 
Mr.  Perrins,  on  board  the  Sketton,  in  the  course 

*  Don  Cosine  ie  Cfaarruca,  Apendlce  del  Viage  al  Magcl- 
hoes  1793,  p.  08. 

t  Thermometrical  Navigation,  1799,  p.  37^ 
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of  1^  vcyage &oml/m^n  to  Bmnbay, havt  fw- 
Qished  me  with  numerous  nmt^rials  for  my  worii- 
£mpl(^ed  at  {jima  ia  r^aefirohes  oa  the  iwT 
pemture  of  tfce  «eA,  I  had  e^giged  av  oA^sr  of 
the  poyal  pavy,  Mr.  Quev^do,  to  ohierve  day  by 
day,  duFiHg  his  paaiage  from  Peru  to  SSpauii 
irouad  Ci^  HorRj  the  heights  of  two  then^omi^ 
toFB,  oae  of  which  should  be  exposed,  to  the  air, 
aud  the  other  plugged  iato  the  upper  stratum  of 
the  oceap*  The  observations  made  by  Mr« 
Quevedo  in  )809  *,  <m  board  the  fiigate  $a»ta 
IVufiaa,  which  will  be  g^ven  ia  this  woHk^  em** 
brace  both  temperatures^  from  the  sixth  degree 
pf  south  to  the  thirty^iyth  of  north  latitude  I  and 
axe^o  much  the  more  valuable^  as  this  very  welt 
informed  navigator  knew  perfect^  hii  Ipuptud^ 
by  me^us  of  a  ohroiionieter  by  Brookbauks,  and 
of  the  distances  of  the  moQu  from  tlie  sun. 
His  meteorologiQal  instruments,  eonstruetad  by 
Nairoe,  had  been  compared^  before  his  d^^^ar* 
ture^  with  those  I  made  nae  of  oa  the  Cordtt^ 

From  the  equator  to  the  twenty-fifth  and 
twcnty-eigbth  degrees  of  north  latitude^  the  tem- 
perature is  remarHably  constant,  notwithstand**. 
iqg  the  diflp^rence  of  the  meridians  $  it  is  more 
variable  in  the  high  latitudes,  where  the  melting 
of  the  polar  ice^  the  currents  qaui^  by  tl^s  melt* 
ing^  and  the  extreme  obliquity  of  the  solar  my» 

*  NicholiOD's  Journal,  1804,  p.  131  • 


ill  winter^  dimixdsli  tfa6  treat  of  the  ocqeil  The 
following  table,  which  contains  experiments 
taken  without  disciimioation  from  several  nau- 
tical journals,  confirms  these  assertioust  The 
fractions  of  degrees,  fay  which  the  results  are 
expressed,  arise  from  the  reduction  of  the  scales 
of  the  thermometer  oi  Reaumur  or  FahreQheit 
to  the  centigrade  division. 
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It  is  very  remarkable^  tbat^  notmthstanding 
the  immenBity  of  the  ocean^  and  the  rapidity  of 
the  currents,  there  is  a  great  uniformity  every 
where  in  the  masdmtim  of  heat  in  the  equinoo- 
tial  seas.  Mr.  Churmca  fofund  this  maximum^ 
in  1788,  in  the  Atlantic  Ocean,  at  K'7^i  Mr. 
Perrins,  in  1804,  at  28-2<>;  Mr.  Rodman  ♦,  in 
his  voyage  from  Philadelphia  to  Batavia,  at  28*8"^ ; 
and  Mr.  Quevedo,  at  28*6^.  In  the  South  Sea  I 
observed  it  the  same  year  at  SQ^d'';  consequently, 
the  differences  scarcely  exceed  F  of  the  centi* 
grade  thermometer,  or  a  of  the  total  heat.  We 
must  recollect,  that,  under  the  temperate  zone 
to  th&  north  of  the  paraUd  of  45"^,  the  mean 
temperatures  of  different  years  vary  more  than 
IT,  or  a  fifth  of  the  quantity  of  caloric  that  a  de- 
terminate part  of  the  Globe  jf  repeives. 

*  Coxe,  Pluladelphian  Medical  Mogenm,  vol.  1,  p.  83. 

t  Geneva  from  1796  to  1809;  T-ei*;  8'34<> ;  8*  ;  7*47*; 
8-38*;  8-40^;  8-48*;  S'2T;  8-6*;  71«*;  875";  7-78»; 
6' 68^;  and  7*54<^  of  Reattmiir's  tfaennoineter :  Paris^  at  the 
Obaervatorj,  from  1803  to  1810;  1106'';  10*75«;  10'35»; 
10-66*;  10-50»;  10*66' ;  ll-lO*;  and.  9-79o  of  the  centi- 
grade  thermometer.  In  proportion  as  we  approach  the  tro- 
pics, the  variations  of  the  annual  temperature  diminish. 
Rome  (lat  41*  63^)  from  1789  to  1792 ;  13  6» ;  12-6" ;  13-4* ; 
and  12*9^,  Reaum.  (Bach,  in  Gilbert  s  Annalen  der  Phjsik,  t* 
24,  p.  238).  Philadelphia,  (lat.  39<»  560  ^rom  1797  to  1803^ 
12-7* ;  11-e^ ;  ll-e^ :  ll-7« ;  12-7'' ;  and  12-8«»  of  the  centi.* 
'grade  thermometer.  From  these  very  accurate  ohservatiom 
It  results,  that  the  extremes  at  Geneva  have  been  2*5*;  at 
Paris  2'2«;  at  Rome,  l-3»;  and  st  Philadelphia,  1*1*  of  the 
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The  maximum  of  the  temperature  of  the  seas, 
which  18  from  38  to  99  degrees,  prpyei  more  than 
uny  other  oonaidfiratioa,  that  the  ooeaa  is  fat 
Heaerol  warmer  than  the  atmoipbere  with  which 
H  is  immediately  in  contact^  and  of  wbiob  the 
mean  temperature,  near  the  equator.  Is  fton  86 
to  97  degrees.  An  equilibrium  between  the  two 
elements  cannot  be  established ;  not  only  on  ac- 
count of  the  winds,  which  carry  the  air  near  the 
poles  toward  the  equator,  but  also  inconsaquence 
of  the  absorption  of  caloric,  the  effect  of  evapo- 
ration. It  is  so  much  the  more  extraordinaiy 
to  see  the  mean  temperature  rise,  in  a  part  of  tbe 
equatorial  ocean,  beyond  29^  (23*2*  HO  i  m  even 
on  the  continents,  amidst  the  most  arid  sands, 
we  scarcely  know  a  place,  where  the  mean  heat 
of  the  year  reaches  to  Sr. 

It  remains  to  be  examined,  whether  in  the  low 
latitudes,  ih  the  same  parallels,  we  find,  in  dif- 
ferent seasons,  nearly  the  same  temperatures. 
The  following  table  will  fiunlitate  this  kind  of 
research. 

centesimftl  diTisioQ,    The  Tsuiatioos  observed  io  the  tempert- 
tare  of  the  9ea  at  it^s  surface  seemed  to  extead,  Duder  the 
temperate  »>ne>  between  the  35th  and  45th  degrees  oflati- 
tade,  to  three  degrees  above  and  below  it's  mean  temperature; 
aad  I  was  wrong  in  saying*  in  a  general  manner,  in  the  ia^ 
tcoduction  to  Thomaon's  Chemistry  (French  trandation*  t.  i, 
p.  100).  that  the  ocean  every  where  directly  indicates  th^ 
mean  temperatures  of  the  air,  corresponding  to  Ihe  different 
latitttdes. 
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A  gieat  mass;  of  water  follows  with  extreme 
slowness  the  changes  of  temperature  observed  ia 
the  ataiosphere,  and  the  maximum  of  the  mean 
temperatures  of  each  month  does  not  occur  at 
the  same  time  in  the  ocean  and  in  the  air.  The 
increment  of  the  beat  of  the .  seas  necessarily 
undergoes  a  delay ;  and  as  the  temperature  of 
the  air  begins  to  diminish,  before  that  of  the 
water  has  reached  ifs  maximum,  it  follows,  that 
the  extent  of  the  tfaermometrical  variations  in 
smaller  at  the  surfiioe  of  the  sea  than  in  the  at- 
mosphere. Wei  are  still  very  &r  from  knomng 
the  laws  of  these  phenomena,  which  have  a  great 
influence  in  the  economy  of  nature. 

Mr.  Kirwan  admits,  that  between  the  (eigh- 
teenth degree  of  north  and  the  eighteenth  of 
south  latitude,  the  mean  temperatures  of  the 
months  differ  .only  five  centesimal  degrees,  and 
this  estimation  is  somewhat,  too  low ;  for  we 
know  by  observations,  carefully  calculated,  that 
at  Pondicherry,  at  Manilla,  and  in  several  other 
places  between  the  tropics,  the  mean  heats,  of 
the  months  of  January  and  August  differ  eight 
or  ten  degrees.  Now  the  variations  of  the  air 
are  at  least  a  third  less  in  the  basin  of  the 
seas  than  on  the  continent;  and  the  Ocean 
undergoes  a  part  only  of  the  changes  of  tempe- 
rature of  the  atmosphere  that  surrounds  it. 
Hence  it  results,  that,  if  the  equinoctial  oceans 
did  not  communicate  with  the  seas  of  the  tern  > 


pnste  f  otiei,  the  local  iaflueMe^^f  tbe  saaioiui 
would  be  almodt  MlUng  iii  it 

Mr.  Pcron  •  who  has  v^  McciMrfialijr  f  «peirt^ 
«d  the  experimentt  made  by  EUis,  Fwwitf,  and 
Irvine,  on  the  tiolA  that  preimlis  at  tb«  bottMH  tf 
the  ocean,  affirms^  ^*  that  erery  wherd  the  <)pett 
imi  18  cokkrat  nooti^  and  warmer  at  tAj^  than 
the  ismriimiidinf  ain**  This  aalertion  haa  aeed 
4if  mBch  nstriotion;  I  am  igfnarantwhethffif  ft 
be  exact  in  the  forty -fonrth  and  forty^nlfich  dt« 
greei  of  sooth  latitude,  wherd  thui  iaboriodi  na^ 
toratiat  appears  to  have  made  the  greatest  nittn^ 
ber  of  fa^  therraometrioat  ctoenrationa }  but 
between  the  tropics^  wtasre  the  air  ia  the  open 
eea  is  acaroeiy  two  or  thrad  degfiea  colder  at 
inidtiiglit  than  two  hours  after  the  ctdmiflMtoil 
of  the  San,  I  have  never  found  the  leaat  change 
fat  the  temperature  of  the  <>eean,  diher  day  or 
night.  This  difference  is  sensft>le  oaly  ttt  a  dead 
calm,  daring  whieh  tte  anrfhce  of  the  water 
absorbs  a  greater  mass  of  rtfys  $  bttt  we  have 
alrwriy  observed^  that  the  tbermoMetrleal  M^e^ 
rimentsmade  in  this  state  of  the  oeeati  relate  to 
a  local  phenomenon  only,  and  onght  to  b<  en^ 
threly  exdttded  In  dii«m«sing  a  problem  ^  ge^ 
aeral  physics^ 

The  observatiotis  oont^ned  in  the  preceding 

*  Annales  da  Museum,  t.  v.  p.  123— -l48,  Journ,  de 
Pbytf.  t  lUc,  p.  aei.  Oittren,  Attnftl6n  Att  Pfaysik,  t  tix.  p. 
4S7« 
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taU«s  bate  all  been  collected  under  the  Miine 
pamllel%  but  in  yery  different  longitudee  and 
seasons*  At  the  time  of  the  Yoyage  to  the  Ma^ 
Ifellamck  regions^  and  to  Bataviai^  the  nuuiwmm 
of  the  temperature  was  found  much  mwe  to  th^ 
ftorth  than  it  had  been  perceived  in  all  the 
other  Voyages;  which  has  hadf  a  sensible  iur 

flaence  on  Uk  heat  of  the  sea  to  the  north  of  the 
Ucsfke  of  Cancer*  Hie  mtmmum,  according  to 
Churmoa  and  Rodtaan,  was  in  Oetober^  in  wf, 
degrees  north ;  according  to  Mr.  Queve<k>>  in 
Maitdi,  in  8(f  V  south;  and  according  to  Dn 
F^frlns,  in  Aprils  ia  0*  IG^north.  I  observed  it 
in  Marehj  at  the  cast  of  the  Galipago  islands^  in 
S*  37^  of  north  ktiUide.  It  is  probable^  that 
changes  in  the  currents  cause  these  extraordi-* 
nary  anomalies  ;  and  that  the  great  circle,  which 
passes  through  the  points  where  the  water  of  th6 
sea  U  the  warmest^  cuts  the  equator  at  an  angle 
Which  is  variable  aceordhig  as  the  declination  of 
thef  l^n  is  north  or  south.  These  phenomenal 
connected  perhaps  with  those  of  the  limit  of  the 
trade  winds^  and  the  maximum  of  the  saltness  of 
the  sea,  deserve  to  be  carefully  examined ;  but 
we  should  not  be  surprised  at  a  failure  of  accu- 
rate observations  on  the  iemperatore  of  the 
equatorial  seas,  if  we  recollect,  that  we  are  still 
ignorant  of  the  thermometrical  variations  in  the 
neighbouring  seas  of  Europe.  ^. 

^  Since  my  retarn  in  1804, 1  have  in  vain  eaJiorted  thoM 
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From  the  thirtieth  degree  of  north  latittide; 
tke  results  which  I  attained  agree  very  well  with 
the  observations  of  Perrins  and  Quevedo.  It  is 
not  pcobably  to  the  local  influence  of  the  sea- 
sons^  as  we  have  just  proved,  but  to  the  motion 
of  the  waters,  and  to  remote  causes,  that  we 
must  attribute  the  extent  of  the  variations  of 
temperature  observed  between  the.  tropics  in  the 
voyage  from  London  to  Bombay. .  -  These  varia- 
tions have  risen  to  five  degrees,  while  in  the 
South  Sea  I  found  them  only  2*7\  Quevedo,  in 
traversing  from  south  to  north  a  space,  of  six 
hundred  and  forty  leagues,  saw  the  heat  of  the 
Atlantic  ocean  from  the  tropic  of  Capricorn  to 
the  ninth  degree  of  north  latitude,  change  only 


,  who  inhabit' the  coasts  of  the  ocean,  in  Spain,  in 
France,  and  in  £ngland,  to  ascertain,  for  each  month  in  the 
year,  the  mean  temperature  of  the  sea  al  ifs  surface,  com- 
pared with  the  mean  temperature  of  the  air  on  the  neighboar- 
ing  coasts.  What  has  been  published  on  this  subject  is  founded 
eidier  on  theoretical  considerations,  or  on  a  small  number  of 
experiments,  which  have  not  been  made  in  the  open  sea,  but 
in  harbours,  and  sheltered  roads.  What  is  the  maximum  of 
cold  which  the  ocean  attains  in  the  forty-fifth  degree  of 
latitude,  taking  the  mean  average  of  several  days  ?  to  what 
month  does  this  maximum  correspond?  It  is  asserted, 
that,  near  Marseilles,  the  sea  is  never  colder  than  6*&*,  or 
warmer  than  25^ ;  though  the  extremes  of  the  temperature 
of  the  air  are  often  —  4o  and  +  35*  (Mem.  de  la  Soc.  Royal 
de  Med.  1778,  p.  70).  Can  it  be  admitted,  that,  in  the  open 
,  the  heat  of  the  Atlantic  rises  to  20*"  in  latitude  45""  ? 
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1*7* ;  and  as  far  as  the  twenty-third  of  north  la- 
titude^  the  greatest  variation  of  the  sea  extended 
no  &rther  than  3*7*. 

This  great  regularity  in  the  distribution  of  the 
heat  of  the  ocean  is  manifested  also  in  a  very 
sensible  manner^  when  we  compare^  in  the  two 
hemispheres^  zones  equally  distant  from  the 
equator. 
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Ib  discussing,  ihese  obeieiTatiops  made  at  dif-. 
ferent  seasons^  we  should  compare  the  moatbfi^ 
which  in  both  hemispheres  are  akoost  equally 
distant  from  the  solstices.  It  is  necessajy  also 
to  pay  attention  to  the  slowness,  with  whicb^  in 
the  temperate  zone,  the  sea  receives  and  loses, 
the  heat  communicated  to  it  by  the  air.  The 
anomalies  that  take  place  proceed  perhaps  in 
part  from  the  variations,  which  the  mean  atmos- 
pherical temperatures  of  the  months  undergo  on 
the  same  spot,  but  in  different  years. 

The  preceding  table  shows,  that  the  ideas 
which  are  generally  formed  of  the  low  temper- 
ature of  the  southern  hemisphere  are  not  per- 
fectly accurate.  Near  the  poles,  and  in  very 
high  latitudes,  the  cold  of  the  seas  is  undoubt- 
edly less  to  the  north  than  the  south  of  the 
equator ;  but  this  difference  is  not  sensible  be- 
tween the  tropics;  it  is  even  very  little  per- 
ceptible as  far  as  the  35th  and  40th  degrees  of 
latitude. 

Mr.  Kirwan  obtained  an  analogous  result  for 
the  air  that  rests  on  the  ocean,  by  taking  the 
averages  of  a  great  number  of  observations  made 
during  the  winter  and  summer  in  each  hemis- 
phere, and  recorded  in  the  journals  of  navi- 
gators*.   From  the  equator  to  the  thirty-fourth 

*  See  a  very  interesting  paper  by  him  in  the  Transactions 
of  tbe  Irish  Academy,  vol.  viii,  p.  \^% 


degreb  of  south  liAittide,  the  Winters  arfe  more 
temper^ft^  than  under  the  santici  parallels  in  the 
]k>Mh6iii  hemisphere;  and  even  in  fifty-one 
dieglrees  south,  bt  the  Falkland  Islands,  the 
ihonth  of  July  is  much  led!  odd  than  the  month 
of  January  at  Loudon. 
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TABLE, 
Cdrnpariion  6fthe  temperatvfre  of  the  tkriim  bo^ 

hemispheres  *• ' 


«M*M«M««i4«« 


I«titade. 
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mmm 
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April     . 


January 
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• 

These  investigations  are  highly  interesting  to 
the  physical  history  of  our  planet  Does  the 
quantity  oi  free  caloric  remain  the  same  during 
thousands  of  years?  have  the  mean  temperatures 
corresponding  to  different  parallels  augmented, 
or  diminished,  since  the  last  revolution  that  al^ 
tered  the  surface  of  the  Globe  ?  We  cannot  an- 
swer  these  questions  in  the  present  state  of  our 
knowledge ;  we  are  ignorant  of  ev^y  thing  that 
relates  to  a  general  change  of  the  climates^  as  we 
know  not  whether  the  barometric  pressure  of 
Hie  atmosphere,  the  quantity  of  oxygen,  the  in<- 
tensity  of  the  magnetic  powers,  and  a  great 
number  of  other  phenomena^  have  undergone 
any  change  since  the  time  of  Noah,  of  Xisuthris, 
or  Menou.  As  a  local  variation  in  the  temper- 
ature of  the  ocean  at  it's  surfiu^e  might  be  the 
effect  of  a  progressive  change  in  the  direction  of 
the  currents,  which  bring  hotter  or  colder  water, 
according  as  they  come  from  lower  or  higher 
latitudes ;  so,  in  a  very  limited  extents  of  sea,  a 
similar  refrigeration  might  be  produced  by  the 
conflict  of  oblique  and  submarine  currents,  which 
mix  the  waters  of  the  bottom  with  those  at  the 
surface;  but  we  can  draw  no  general  conclu- 
sions from  changes  that  have  taken  place  on  a 

were  aBnaile  at  sea,  except  thoiey  from  which  the  mean  tem- 
perature for  the  latitude  of  34^  was  deduced*  For  these  we 
$re  indebted  to  Mr.  Sparmaou^  during  bi«  sta/  at  the  Ctpe  of 
&ood  Hope. 
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fyw  p^nts  of  the  Globe^  whether  (tt  the  surfoce 
of  the  8$a^  or  on  the  continent  "i^.  It  is  only  by 
the  comparison  of  a  great  number  of  observar 
tions,  made  in  different  parallels  of  ^titude^ 
and  at  diflfere^t  d^^rees  of  longitude^  that  we 
shall  be  able  to  solve  the  important  problem  of 
the  increase  or  diminution  of  the  heat  of  the 
Earth. 

As  a  preparation  for  this  work,  we  must  care-* 
fully  determine,  at  a  given  period,  the  maximum 
of  the  temperature  of  the  waters  of  the  sea  under 
the  tropics,  and  in  the  parallel  of  the  warmest 
waters.  We  have  proved,  that  this  maximum  is 
at.  present,  in  places  the  most  resnote  from  ench 
other^  from  29"  to  29""  of  ^the  centigrade  thermo- 
meter. Very  distant  posterity  will  one  day  de- 
cide, whether,  as  Mr.  Leslie  ^  has  endeavoured 
to  prove  by  ingenious  hypotheses,  two  ttiousand 
four  hundred  years  a^re  sufficient  to  augment  the 
mean  temperature  oi  the  atmosphere  a  single 
degree.    However  slow  this  increment  may  be^ 

*  The  cnrrenU  of  the  aerial  ocean  act  like  the  currents  of 
the  sea.  In  Europe,  for  instance,  the  mean  temperatare  of 
a  place  may  aagment,  beeaose  very  remote  causes  make  a 
cfaaoge  in  the  equilibrium  between  the  winds  of  the  south- 
west  and  those  of  the  north-east  We  may  evan  oonoeire  a 
partial  change  in  the  mean  barometric  height  of  a  place,  with- 
out this  phenomenon  indicating  any  general  revolution  in  th* 
eonstittttion  of  the  atmosphere. 

t  Ad  experimental  Inquiry  into  the  Nature  and  Propaga^ 
tion  of  Heat,  1804>  p.  181 ,  and  696.  < 
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we  must  admit,  that  an  Iqrpottieffld,  accorditi^  M 
which  OTgamc  life  seems  gradually  to  augmeat 
an  the  Globe,  occupies  more  agreeably  our  ima^ 
ginatioQ,  than  the  old  system  of  the  cooling  of 
our  planet,  and  the  accumulation  of  the  polar 
ice.  tSome  parts  of  physics  and  geology  are 
merely  conjectural ;  and  it  might  be  said,  thai 
science  would  lose  much  of  it*s  attraction,  if  we 
endeavoured  to  conine  this  conjectural  part 
within  too  narrow 


HYGlU>BIfiTRICAL'  8TAT&   OF  TRB   Am. 

Notwithstanding  the  doubts  which  have  been 
raised  in  these  latter  times  respecting  the  dccn- 
racy,  with  Whidi  hair  or  whalebone  hygrometers 
indicate  the  quanl^  of  yapoiirs  mingled  in  the 
atmospheric  sdr,  it  must  be  admitted,  that,  even 
in  the  present  state  of  our  knowledge,  libese  ia- 
itruments  are  highly  interesting  to  a  natiiraHst, 
who  can  transport  them  from  the  temperate  to 
the  torrid  zone,  from  the  northern  to  the  south- 
ern hemisphere,  from  the  low  regions  of  the  air 
that  rest  on  the  sea  to  the  snowy  tops  dT  tbe 
CorcUileras.  I  would  rather,  says  Mr.  de  Saos^ 
sure*,  that  the  most  imperfect  instrument  were 
made  use  oi^  a  hempen  string  with  a  stone  sus- 
pended to  it,  than  entirely  neglect  researches. 


*  Esffii  sur  VHygKomitaw^  §.ad3. 


Ibr  wkich  so  little  hM  been  done  in  disiatit  v(»f^ 
^tges^.  iVitboQt  enteritif  into  the  qn^fittoft^ 
wfaedm*  inaceumte  ^a^peridietito  are  more  injii- 
rioQS  to  the  ]irogress  of  the  sciences  than  the 
total  igaoniBce  of  a  certain  number  of  facts^  I 
may  affirm,that  several  hygrometers, conbtraoted 
by  Mr*^  Paai  at  Geneva,  and  redoeed  ftom  time 
to  time  to  the  point  of  e&tieme  fasunidityf',  hare 

>  *  Mr«  Penm  thinks,  **  tiat  it  was  In  the  voyttge  of  Citptaitt 
Ba«diliy  tkat  lij^gnuybfenra  for  tiie.fiiM  time  eroa^d  AeMmaiJ' 
But  before  this  voyage^  aad  eren  a  leif  tiiSe  before  ny  owiv 
hygrometrical  ofaserFations  had  been  made  in  the  voyage  of 
Laperoose,  and  at  Bengal  by  the  son  of  Mr.  Deluc, 

f  I  made  this  correction  every  time  that  1  had  any  doubt 
of  the  iit£cation  o^  the  hygrometer.    I  employed  immersioD 
11  rak  Wator,  m  Mr.  Delae  rtfteaiaumdi  for  wbaMone*    It 
m  lOnown^  that  thk  netbdd  of  ▼erificatioB,  even  with  bair,  can 
caose  bat  a  slight  error  of  1*  or  1-5°  (Essai,  §.  32,  p.  37); 
while  the  best  hygrometers  often  differ  from  each  other  two 
degrees.     I  have  never  been  able  to  reduce  the  hair  or  wbale- 
bone  to  the  degree  of  extreme  siccity^  for  want  of  a  portable 
apparatosy  wlMi  I  tfegret  not  hwiag  made  before  my  4^ 
parture.    I  advise  traveUen  to  provide  themsdves  with  a  narr 
row  jar,  containing  caoatie  potash*  quicklime,  or  nuiriat  of 
lime,  a&d  closed  with  a  screw  by  a  plate  on  which  the  bygro* 
meter  may  be  fixed.    This  small  apparatus  would  be  of  easy 
eonveyaince,  if  care  were  taken  to  keep  it  always  in  a  per- 
fi^ndioalar  poaltioiL    As  under  the  tropics  Sanssure's  hygro- 
meter generally  keeps  above  86^,  a  fivquent  veriiication  of  the 
aingle  pomt  of  extreme  houfdity  is  most  commonly  sufficient 
to  give  confidence  to  the  observer.    Besides,  in  order  to  know 
on  which  side  the  error  lies,  we  should  recollect,  that  old  hy- 
grometers, if  not  corrected,  have  a  tendency  to  indicate  too 
'  great  dryneu,  •  #     '  • 
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fiirnished  me  with  iri^aarvations^  which  accorded 
very  well  with  each  other.  I  have  always  pre* 
ferred  the  old  instrumeat  with  a  single  hair  to 
that  of  Richer^  in  which  several  hairs  act  at  the 
same  time  on  the  index,  and  with  unequal  ten** 
ttons.  I  can  affirm  also,  that  every  thing  Mr. 
de  Saussare  has  advanced,  in  his  Essay  on  Hy- 
grometry,  of  the  long  duration  of  his  portable 
-^hygrometers^  is  extremely  exact*.  I  have  pre- 
served some  without  any  ah^ation  duHng  three 
years  travels  in  the  forests  and  mountains  of 
South  America.  Before  my  departure  they  were 
compared  by  Mr.  Pictet  with  the  hygrometers 
of  the  observatory  at  Geneva ;  and  I  have  al- 
most always  found  them,  at  99"  w  100*5^,  when 
I  have  been  able  to  expose  them  to  a  very  thick 
fog. 

As  the  fiftieth  degree  of  the  whalebone  hygi'O- 
meter  corresponds  to  the  eighty-sixth  degree  of 
the  hair  hygrometer,  I  made  use  of  the  first  at 
sea  and  in  the  plains,  while  the  second  was  ge- 
nerally reserved  for  the  dry  air  of  the  Cordilleras-^ 
The  hair  below  the  sixty-fifth  degree  of  Saas- 
sure*s  instrument  indicates,  by  great  variations, 
the  smallest  changes  of  dryness ;  and  has  be- 
sides the  advantage  of  putting  itself  more  rapidly 
into  a  state  of  equilibrium  with  the  ambient  air. 
Beluc's  hygrometer  acts,  on  the  contrary,  with 

*  Ibid.  ^  67. 
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eittreme  slowness ;  and  on  the  summit  of  moan« 
tainis,  as  I  have  frequently  experienced  to  my 
great  regret,  we  are  dten  uncertain  whether  we 
have  not  ceased  our  observations  before  the  in- 
strument has  ceased  it's  movement.  On  the 
other  hand^  this  hygrometer, '  furnished  with  a  ^ 
spring,  has  the  advantages  of  bcdng  strong, 
marking  with  great  exactness  in  very  moist  air 
the  least  increment  of  the  quantity  of  vapor  in 
isolution,  and  acting  in  all  positions ;  while  Sai^k 
sure's  hygrometer  must  be  suspended,  and  is 
often  deranged  by  the  wind,  which  raises  the 
counterpoise  of  the  index.  I  have  thought  it 
might  prove  useful  to  travellers,  to  mention  in 
this  place  the  results  of  an  experience  of  several 
years. 

^  During  the  whole  of  the  pai^^ge,  the  apparent 
humidity  of  the  atmosphere,  that  indicated  by 
the  hygrometer  not  corrected  by  the  temper* 
ature,  augmented  sensibly,  notwithstanding  the 
progressive  increment  of  the  heat.  In  the  month 
of  July,  in  the  thirteenth  and  fourteenth  degrees 
of  latitude,  Saussure's  hygrometer  marked  at  sea 
from  eighty-eight  to  ninety-two  degrees*,  in  per* 

.  *  The  hair  hygrometer  heiog  much  better  knowii  than  that 
of  whalebone,  in  order  to  preserve  a  uniform  rate,  the  hjrgro- 
metrieal  resnlts  have  been  given  according  to  Sauaaure'a  inatm- 
vleoty' even- when  the  obeervations  were  made  with  that  of 
iDelnc.  It  is  olily  in  the  meteorological  journal^  that  the  hj* 
grometer  employed  for  each  series  of  experiments  is  men- 
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faoUy  serene  wwther,  the  thermometer  hmog  s| 
twenty-four  4Bgreo$.  On  th^  bi^Dki  pf  the  hike 
of  Genevtt*,  the  mean  humidity  oi  the  9S(me 
month  is  only  eighty  ^^fgceen,  the  average  heat 
being  liSneteen  degrees.  Now»  on  reducing  theae 
hygtometrical  observations  to  a  uniform  t^m^ 
perature,  we  fiild,  that  the  real  humidilby,  in  |h« 
equinoctial  basin  of  the  Atlantic  Ooean,  is  to  %h» 
humidity  of  the  months  of  summer,  .at  Genevtiy 
in  the  mtio  of  twelve  to  seven.  This  enormoua 
humidity  of  the  atmosphere  explains  in  a  great 
measure  the  strength  of  vegetation,  which  we 
admire  on  the  coasts,  of  South  America,  where 
no  nun  falls  for  several  years. 
.  As  the  quantity  of  vapors  changes,  not  with 
the  elasticity  of  the  air,  but  with  the  tenq>era* 
tnre^  we  may  oompare,  either  the  absolute  qui^n- 
tities  of  vapor  contained  in  the  atmosj^^ere  in 
two  places,  or  the  proportion  of  their  quantities 
to  those  neoeesary  to  the  omnplete  saturation  of 
the  ai,r  in  different  climates.  We  knpw  by  very 
accurate  experiments  the  capacities  of  saturation 
of  the  air  at  different  degrees  of  the  thermonie- 
ter ;  but  the  relations  which  exist  between  the 
progressive  lengthening  of  a  hygroscopical  body, 

iioned.  The  numbers  always  mark  Ae  apparent  huoniitjr,  if 
the  contrary  be  not  expressly  stated. ' 
'  •  Under  the  temperate  aone,  on  the  condnent,  the  extremes 
were  commonly  in  summer  sixty-sef  en  and  eighty-eight  ^de- 
grees, the  temperature  of  the  air  being  from  twenty-six  to 
'eighteen  centesimal  degrees. 


aoDKi 'theqHan^eB  of  urapor  ccmtaiiied  io  a  giren 
space^  have  not  been  appredated  with  the  same 
degree  of  certainty.    These  considerations  have 
induced  me  to  publish  the  indications  of  the 
hair  and  whalebone  hygrometers  just  as  they 
were  observed,  marking  the  d^ree  shown  by 
the  thermometers  connected  with  these  two  in^ 
struments.    To  facilitate  to  a  certain  point  the 
comparison  of  the  observations  made  in  different 
latitudes,  I  shall  here  insert,  a  table,  which  was 
calculated  by  Mr.  d*Aubuisson,  when  he  made 
his  valuable  researches  on  the  coefficients  of 
the  barometric  formulas.    The  whole  of  the  re* 
suits  prove  that  as  we  advance  toward  the  equa* 
tor,  the  air  approaches  the  point  of  saturation. 
We  have  chosen  the  periods,  when  the  tempera- 
ture of  the  sea  was  nearly  equal  to  that  of  the 
air.      Of  eight  columns,  which  compose  this 
table,  the  first  contains  the  time  of  the  observa- 
tion ;  the  second  the  latitude  of  the  place ;  the 
third  the  state  of  the  thermometer ;  the  fourth 
the  state  of  the  hygrometer ;  the  fifth  the  weight 
of  vapor  contsdned  in  a  cubic  metre  of  air,  sup- 
posing it  saturated ;  the  sixth  the  weight  of  va- 
por contained  in  a  cubic  metre  of  £dr,  at  the  de- 
gree of  the  hygrometer  observed  ;   the  seventh 
the  thickness  of  the  sheet  of  water  which  should 
be  evaporated  in  an  hour's  time,  if  the  surround- 
ing air  was  perfectly  dry ;  the  eighth  the  same 


i,  admitting  in  the  air  the  qnantity  of 
vapor  indicated  by  the  hygrometer*. 

*  The  following  is  tba  basis  of  Mr.  d'AabaisionV  ealca- 

ktion : 

#  =r  the  height  of  the  centigrade  thermometer* 
^  =:  the  height  of  de  Saassare's  hygrometer. 

Lti  a  zz^ 

b  r:  f  the  quantities  indicated  in  the  columns  of  the  fol- 
e  =  f   lowing  table^  and  designated  by  the  same  letters^ 

9  zz  Elastic  force  of  the  vaponr  in  a  space  which  is  sap 
tarated. 

According  to  the  observations  of  Sanssure,  it  is  fiAnd,  that 
the  elastic  force,  in  a  space  in  which  the  hygrometer  marks 
p  degrees  is  f  (0*016  fk  —  0*47)»  while  fi  >  W.  Let  0-015 
fk  —  6*47  =  m- 

Mr.  La  Place  gives,  from  the  experiments  of  Didton, 


.    p  =  0005123  X  (lOf  ••••"'"-  +  •<^«••«•""• 
(Mic,  c6l.  t.  iv.  p.  273.)    Hence  it  is  concluded : 

1221*8  miUiB. 
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It  follows  from  these  researches,  that,  if  the 
quantity  of  vapor,  which  the  sdr  commonly  con  - 
tains  in  our  middle  latitudes,  amounts  to  about 
three  quarters  of  the  quantity  necessary  for  it!s 
saturation,  in  the  torrid  zone  this  quantity  is 

* 

raised  to  nine-tenths.  The  exact  ratio  is  from 
0/8  to 0*88.  It  is  this  great  humidity  of  the 
BiTy  under  the  tropics,  which  is  the  cause  that 
the  evaporation  is  less  than  we  should  have  sup- 
posed it  to  be  from  the  elevation  of  the  tem- 
perature. 

I  was  often  surprised,  during  this  passage,  and 
at  a  later  period  in  {he  vast  basin  of  the  Pacific 
Ocean,  at  not  seeing  the  hygrometw  make  nearer 
approaches  to  the  point  of  extreme  humidity. 
This  instrument  has  been  sometimes,  far  from 
the  coaste,  at  eighty-three  degrees;  and  gene- 
rally in  the  equinoctial  zone,  it  kept  between 
ninety  and  ninety-two  degrees.  According  to 
the  meteorological  tables,  published  by  Messrs. 
LangsdorfF  and  Homer,  we  see,  that  in  Kru- 
senstern^s  voyage,  as  well  as  in  that  of  La  Pe- 
rouse,  the  apparent  humidity*  was  found  to  be 

*  M6m.  de  rAcad*  de  P^toribourg,  t  i^  p.  4M.  I  hmTe 
torrected  -the  indioationi  of  Deloc's  hygrometer,  which  wai 
used  bj  the  RoMiao  Darigators.  Id  their  iDstmineot  the 
76th  degree  oorrespooded  to  the  point  of  extreme  humidity. 
liamaooD'a  hygrometers  were  well  verified^  since  they  indi- 
cated 100  or  101  degrees  in  a  thick  fog.  Voyage  de  JLa 
P^rouse,  t,  iv,  p.  261. 
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from*  aghty^^eight  to  ninety-two  degrees.  Tb6 
esctremes  were  eighty-three  and  ninety-seven  de- 
grees^ which  is  conformable  to  my  observations; 
It  is  true^  that,  from  the  curious  i^esearches  of 
Mr.  Gray-LussaCy  the  hygrometer  can  never  in* 
dicate  beyond  ninety  degreesr  in  air  in  contact 
with  a  saturated  solution  of  muriat  of  soda ;  but 
the  water  of  the  sea  is  every  where  so  distant 
from  the  point  of  saturation,  that  the  salt  which 
it  contains  would  scarcely  change  a  single  de- 
gree the  point  of  the  greatest  humidity,  that  the 
lower  strata  of  the  air  in  the  basin  of  the  seas 
might  attain.  This  point  would  be  indicated  by 
the  hygrometer,  if  the  tranquillity  of  the  atmos^ 
phere  were  not  troubled  by  currents. 

The  wind,  in  displacing  the  particles  of  the 
air,  does  not  make  the  hair  rise  to  dry,  as  it 
causes  the  descent  of  a  thermometer  exposed  to 
the  sun  by  carrying  off  the  strata  of  air  strongly 
heated.  Numerous  experiments*  of  Mr.  d^ 
Saussure  prove,  that  the  air  acts  in  the  same 
manner  on  hygroscopic  substances,  whether  it 
be  in  motion  or  at  rest ;  consequently  the  in- 
fluence of  horizontal  or  descending  winds  be- 
comes sensible  to  the  hygrometer  inasmuch  only 
as  these  winds  bring  strata  of  air  less  loaded 
with  vapors.  If  oblique  currents  are  establish- 
ed, either  by  a  sudden  acceleration  in  the  decre- 

*  Emei  sur  rHjgrom^trie,  §  150—156. 
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tnent  of  caloric,  or  by  the  conflict  of  senieral 
winds,  or  by  electric  phenomena,  the  npper 
strata  of  the  atmosphere  are  mingled  with  the 
lower  strata.  These  mcn^emente,  joined  to  the 
horizontal  winds  that  traverse  great  continents 
before  they  reach  the  basis  of  the  seas,  perpetu- 
ally tend  to  remove  the  hygrometer  lErom  the 
extreme  point  of  saturation.  Perhaps  also  the 
polar  currents,  tvhich,  from  the  effects  of  the  ro- 
tation of  the  Globe,  seem  to  produce  the  appear- 
ance of  trade  winds,  have  too  much  velocity  to 
Suflfer  the  air  they  bring,  to  load  itself  under  each 
parallel  with  the  whole  quantity  of  vapor  cor- 
respondent to  it's  temperature. 

Naturalists,  who  have  long  marked  the  pro- 
cess of  the  hygrometer  in  the  open  air,  have 
deldom  seen  these  instruments  at  a  hundred  de- 
gi^ees,  except  in  a  thick  fog.  In  the  heaviest  rain, 
even  in  the  mi(|st  of  the  clouds,  the  hair  hygro- 
meter often  keeps  at  ninety  and  ninety-five  de- 
grees *.    In  this  case  the  air  placed  between 

• 

•  Mr.  dc  Saussare  observed  it  once  at  84*7*^  during  a  very 
heavy  shot^er.  Essai,  §  326,  p.  321.  On  this  other  hand, 
Mr.  Deluc  found,  that  hi&  hygrometers,  which,  plunged  into 
water,  tuarked  100,  kept  at  83*3^  when  they  were  placed 
under  a  glass  jar  fllled  with  atmospheric  air,  and  of  which 
the  sides  were  constantly  moistened.  On  seeing  in  my  jour- 
nal, that  Deluc's  hygrometer  kept  oflenest  between  sixty  and 
sixty-three  degrees,  it  should  be  remembered,  that  in  this 
instrument  the  point  of  saturation  in  tht  air  is  not  a  hundred, 
but  about  eighty-four  or  eighty-five  degrees.     Idees  sur  la 
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the  drops  of  water,  or  the:  vesicular  vapor,  is  far 
from  being  saturated ;  aud  I  doubt  whether  the 
atmosphere,  preserving  a  perfect  transparency, 
ever  attains  the  maximum  of  humidity,*  which 
we  obtain  under  our  glass  jars.  Mr.  de  baus- 
sure,  after  having  explained  the  long  series  of 
his  manometiical  and  hygrometrical  experi- 
ments, made  at  different  degrees  of  temperature, 
admits,  that  the  last  degrees  of  his  instrument 
are  perhaps  only  degrees  of  supersaturettion,  and 
that  the  quantity  of  vapor  that  a  certain  volume 
of  free  air  can  contain,  is  probably  less  than 
might  be  admitted  from  the  experiments ^inade 
in  our  laboratories  *. 

The  naturalists,  who  accompanied  the  Cher 
valier  Krusenstem  in  his  voyage  round  the  world, 
assert,  that  Deluc's  hygrometer  enabled  the 
mariners  to  foresee  stormy  weather,  during  the 
passage  from  Washington  Islands  to  Sanga* 
sacky ;  and  in  all  other  paits  of  the  torrid  zone, 
where  the  changes  of  the  atmosphere  have  scarce- 
ly any  influence  on  the  barometer.     Mr.  Peron, 

Meteorologie,  1786,  t.  i,  p.  72 ;  t.  ii,  p.  473.     TTreDna, 
Anales  de  Historia  natural,  1803,  p.  229. 

*  In  determining  the  point  of  extreme -huoiidity,  it  is  sup- 
posed, that  the  air  in  the  jar  is  not  yet  saturated,  when  the 
vapors  begin  to  be  precipitated  in  an  almost  imperceptible 
manner.'  (Sanssure,  Essai,  §  107  and  123.)  Mr.  Gay-Lua- 
sac  has  shown,  that  the  hygroscopical  property  of  the  glasA 
becomes  a  source  of  errors  difiicult  to  avoid. 
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on  the  other  hand,  says,  that  he  has  seen  the 
|[)aroineter  constantly  foM  at  sea,  when  the  hair 
hygrometer  advanced  toward  extreme  humidity. 
I  have  had  no  opportunity  of  verifying  either  of 
these  assertions. 

AZURE  COLOR  OF  THE  SKY,  AND  COLOR  OF  THE  SEA 

AT  n^S  SURFACE. 

The  cyanometrical  indications  contained  iq 
this  work  are,  I  believe,  the  first  that  have  been 
attempted  oq  the  sea,  and  in  the  equinoctial  rer 
gionSf  The  instrument  I  made  use  of  had  been 
pompared  with  that  of  Mr.  de  Saussure.  I  had 
the  satisfiiction,  in  1795^  to  consult  this  illufrr 
trioufii  naturalist  on  my  travelling  projects;  uid 
he  had  engaged  nie  to  m^ke^  at  a  distance  from 
Europe,  a  series  of  observations  similar  to  those 
he  had  collected  on  the  chain  of  the  higher 
Alps  *. 

I  sliall  not  here  enter  into  the  theory  of  the 
cyanometer^  and  the  necessary  precautions  to 
avoid  errors.  Though  this  imperfect  instrument 
is  yet  but  little  known,  naturalists  are  not  less 
acquainted  with  the  ingenious  principle,  on  which 
the  determination  of  the  extreme  points  of  the 
scale  ^  are  founded.    In  order  to  assure  myself 

f  Mr.  Leslie  has  expressed  ttie  same  desire  in  his  vprk 
•n  the  propagation  of  heat,  p.  442. 
t  Mcmoires  de  Turin,  t.  iv,  p.  409.    Journal  de  Physique;^ 
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by  direct  proof,  whether  the  cyanometrical  ob« 
servatioDS  are  comparable  with  each  other,  I 
have  often  placed  the  iDstrument  ia  the  hands 
of  persons,  who  had  not  been  accastomed  to  this 
kind  of  measurement,  and  I  have  observed,  that 
their  judgment  on  the  shades  of  blue  toward  the 
horizon  and  at  the  zenith  never  differed  more 
than  two  degrees. 

The  chamois  hunters  and  Swiss  herdsmen 
have  at  all  times  been  struck  with  the  intense 
color  of  the  heavenly  vault  on  the  summit  of  the 
Alps.  In  the  year  1765  Mr.  Deluc  fixed  the 
attention  of  naturalists  on  the  phenomenon,  the 
causes  of  which  he  developed  with  equal  preci- 
sion and  simplicity.  '^  In  the  lower  pail  of  the 
atmosphere,**  says  he  *,  **  the  color  qf  the  air  is 
always  paler  and  weakened  by  the  vapors,  which 
at  the  same  time  cause  a  greater  dispersion  of 
the  light.  The  air  of  the  plains  becomes  deeper^ 
when  it  is  more  pure ;  but  it  never  approaches 
the  vivid  ai^()  deep  tint,  which  is  remarked  on  the 

t  zxxviii,  p.  480.  Voyages  dam  les  Alpes,  §  2086.  Esaai 
aurla  Geographie  des  Plaatea,  1807,  p.  102.  Bouguer  ap* 
pears  to  have  already  had  the  idea  of  a  similar  instrumeot, 
bat  of  more  general  ase.  In  speaking  of  the  light  reflected 
by  the  particles  of  the  air,  he  says,  *'  We*  should  employ,  as 
a  term  of  comparison,  painted  tablets  of  different  colors.** 
Traitfed'Optique,  p.  366. 

*  Researches  on  the  Modifications  of  the  Atmosphere, 
$931. 
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ihounUdns.*'  It  seemed  to  me,  that  in  the  chain 
of  the  Andes  these  appearances  make  less  im- 
pression on  the  mind  of  the  natives,  becanse 
those  among  them,  who  scale  the  summits  of  the 
Cordilleras  to  gather  snow,  do  not  come  from  the 
region  of  the  low  lands,  but  from  elevated  phuns, 
which  are  themselves  twelve  or  fifteen  hundred 
toises  above  the  level  of  the  sea. 

I  found  oh  examining  the  cyanometrical  ob- 
servations recorded  in  my  journal,  that,  from  the 
coasts  of  Spain  and  Africa  to  those  of  South-^ 
America,  the  azure  color  of  the  heavenly  vault 
progressively  augmented  from  thirteen  to  twenty-^ 
three  degrees.  From  the  8th  to  the  12th  of 
July,  in  twelve  and  a  half  and  fourteen  degrees 
of  latitude,  the  sky  was  of  an  extraordinary 
paleness,  without  any  concrete  or  vesicular  vapor 
beins^  i^sible,  The  cyanometer  indicated  at  the 
zenitb,  between  noon  and  two  in  the  afternoon  *, 
only  sixteen  or  seventeen  d^rees ;  though  the 

*  The  observations  were  always  made  at  the  zenith  itself, 
or  near  the  zenith,  bnt  at  times  when  the  Sun  was  distant 
(Tom  that  part  of  iht  sk^,  of  which  the  intensity  of  the  bine 
color  was  measured.  At  ten  or  twelve  degrees  distance 
around  the  sun,  the  tint  has  a  local  paleness;  as  on  the  con- 
trary it  has  a  local  intensity,  when  the  blue  of  the  sky  is  seen, 
either  between  two  clouds,  or  above  a  mountain  covered  with 
snow,  or  between  the  sails  of  a  ship,  er  the  tops  of  trees.  It 
is  scarcely  necessary  to  remark,  that  this  intensity  is  only  ap- 
parent, and  that  it  is  the  effect  of  a  contrast  of  two  colors  of 
(different  shades. 


jpreceding  days  it  had  been  at  twentyHwo  de* 
grees.  I  found  in  general  the  tint  of  the  sky 
deeper  under  the  torrid  zone,  than  in  the  high 
latitudes ;  but  I  have  also  proved,  that,  in  the 
same  parallel,  this  tint  is  paler  at  sea  than  on 
land. 

As  the  color  of  the  firmament  depends  on  the 
accumulation  and  on  the  nature  of  the  opake 
vapors  suspended  in  the  air,  we  should  not  be 
astonished,  if  during  great  droughts,  in  the 
steppes  of  Venezuela  and  of  Meta,  we  see  the 
sky  of  a  deeper  blue  than  in  the  basin  of  the 
ocean.  A  very  hot  air,  almost  saturated  with 
humidity,  rises  perpetually  from  the  seas  toward 
the  high  regions  of  the  atmosphere,  where  a  colder 
temperature  prevails.  This  ascending  current 
causes  there  a  precipitation,  or  rather  a  conden- 
sation of  vapor.  Part  assembles  in  clouds,  under 
the  form  of  vesicular  vapor,  at  times  when  we  see 
no  clouds  appear  in  the  diyer  air  that  reposes  on 
the  land ;  another  part  remains  scattered,  and 
suspended  in  the  atmosphere,  the  tint  of  which 
it  renders  paler.  When,  from  the  summit  of  the 
Andes,  we  turn  our  eye  toward  the  great  South 
4Sea,  we  often  perceive  a  haziness  uniformly 
spread  to  fifteen  or  eighteen  hundred  toises  in 
height,  and  covering,  as  with  a  thin  veil,  the 
surface  of  the  ocean.  This  appearance  takes 
•place  in  a  season,  when  the  atmosphere,  beheld 
from  the  coast  and  at  sea,  appears  pure  and 
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perfeetiy  transparent ;  and  the  eristence  of  the 
opake  vapor  is  announced  to  navigators  only  by 
the  little  intensity  of  the  azure  color  of  the  sky. 
We  shall  hereafter  have  occasion  to  return  to 
these  phenomena,  which  modify  the  extinction 
of  light;  and  which,  like  the  fogs  popularly 
called  dry^  remidn  so  confined  to  the  high  regions 
of  the  atmosphere,  that  our  hygrometers  undergo 
no  sensible  change* 

I  have  often  repeated,  in  the  equinoctial  part 
€|f  the  Atlantic  Ocean,  the  experiments  of  Mr.  de 
Saussure  on  the  decrement  of  the  intensity  of 
color  observed  from  the  zenith  to  the  horizon. 
On  the  14th  of  July,  in  latitude  le*"  19',  the  sky 
bdng  of  the  purest  blue,  the  thermometer  keep- 
ing at  twenty-two  degrees,  and  the  hygrometer 
at  eighty-eight  degrees,  I  found,  toward  noon, 

at  r  of  height^  a*  of  the  cyanometer 
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The  30th  of  June,  in  latitude  18*  58",  the  ther- 
mometer being  at  21*2*,  and  the  hygrometer  at 
81*5*",  the  cyanometric  decrement  had  been 
somewhat  less  regular : 

at  l""  of  height)  2*5"  of  the  cyanometer 
10  4 
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at  30*  of  height,  S'S'^of  the  cyanometer 

30  12 

45  15*5 

50  18-3 

60  21 

between 70  &  90  224 

This  decrement  has  a  great  analogy  with  that 
which  was  observed  at  Geneva  on  the  1 1th  of 
April,  1790,  and  to  which  Mr.  Prevost  *  endea- 
voured to  apply  calculation.  We  know,  that 
both  follow  nearly  an  arithmetical  progression* 
but  that  at  sea  there  are  great  irregularities 
before  twenty  degrees  of  height.  This  zone 
near  the  horizon  exhibits  tints  extremely  pale, 
on  account  of  the  vapor  that  lies  on  the  surface 
of  the  water,  and  through  which  the  blue  rays 
are  transmitted  to  us.  It  is  for  the  same  reason, 
that  near  the  coasts,  at  an  equal  distance  from 
the  zenith,  the  vault  of  the  sky  appears  of  a 
deeper  color  on  the  land  side  than  on  that  to- 
ward the  sea. 

The  quantity  of  vapor,  which  modifies  the 
shades  of  the  atmosphere  by  reflecting  white 
light,  is  changing  from  morning  to  evening ;  and 
the  cyanometer,  observed  at  the  zenith,  or  near 
this  point,  indicates  with  sufficient  precision  the 
variations  that  correspond  to  the  different  hours 
pf  the  day. 

f  Journal  de  Pbyiiqae,>  t.  Wif  p.  372. 
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•    IMu^    H  o'dodc     10  o'dock.     Noon.      3  o'dock.    5}  o'dod^ 

18*  63'     17*  21'       22-4*      22"        18* 

16    19      19  22        23*5       23        20*5 

13   61       16  16    •    17  17        16-8 

I  was  unwilling  to  omit  the  last  observation^ 
that  of  the  8th  of  July,  though  the  sky,  by  a  sin- 
gular anomaly,  appeared  that  day  as  pale  as  we 
jsee  it  on  the  continent  in  the  temperate  zone. 
The  Sun  being  at  equal  distances  from  the  meri- 
dian, the  tints  are  deeper  in  the  evening  than  in 
the  morning,  without  doubt  because  the  maxi- 
mum of  temperature  falls  between  the  hours  of 
one  and  two.  I  have  not  remarked,  like  Mr.  de 
Saussure,  that  the  cyanometer  was  regularly  less 
elevated  at  noon^,  than  some  time  before  the 
passage  of  the  Sun  across  the  meridian ;  but  I 
have  not  been  able  to  devote  myself  with  the 
same  assiduity  to  this  kind  of  investigation. 

We  must  not  confound  the  cyanometrical 
measures  with  the  experiments,  which  Bouguer 
attempted,  by  means  of  his  lucimeter,  on  the  in- 
tensity of  the  light  diffused  or  reflected  by  the 
mr.  This  intensity  contributes  without  doubt 
to  modify  the  more  or  less  azure  tint  of  the 
heavenly  vault ;  but  the  two  phenomena  do  not 
depend  directly  on  the  same  causes^  and  there 


*  Cjanom^jMical  observations  at  Genera: 

6o'clodk.         10  o'clock.         Noon.  2  o'clock.         6  o'clock. 

14  7**  22-6«  22-5^  20-0*  !?• 
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are  a  great  number  of  circumstances,  in  which 
the  intensity  of  the  aerial  light  is  veiy  small/ 
while  the  cyanometer  indicates  deeper  tints. 
Mr.  Leslie*  has  observed^  for  instance^  by  his 
photometer,  that  the  light  diffused  is  weaker^ 
when  the  slcy  is  of  a  very  deep  and  pure  blue,' 
than,  when  it  is  slightly  covered  by  transparent 
vapor.  So,  on  the  mountains  where  the  intend 
sity  of  the  direct  light  is  the  greatest 'f'j  tfie 
aerial  light  is  very  weak,  because  the  rays  are 
reflected  by  air  of  less  density*  A  very  deep  tint 
corresponds  there  to  the  feebleness  of  the' difl^ 
fused  light ;  and  the  aspect  of  the  sky  on  the 
mountains  would  resemble  that  offered  by  the 
heavenly  vault  on  the  plains,  when  it  is  illumin- 
ed by  the  feeble  light  of  the  Moon,  if  the  state 
of  the  aqueous  vapor  did  not  produce  a  sensible 
difference  in  the  quantity  of  white  rays  reflected 
toward  the  lower  regions  of  the  Earth.  In  these 
regions,  the  vapors  are  condensed  after  sunset, 
and  the  descending  currents  disturb  that  equi-> 
librium  of  temperature,  which  has  been  estab- 
lished during  the  day.  On  the  ridge  of  the  Cor- 
dilleras, the  azure  of  the  sky  is  less  mingled  with 
white,  because  the  air  there  is  always  extremely 
dry.  The  rarer  atmosphere  of  the  mountains^ 
illumined .  by^  the  vivid  light  of  the  Sun,  reflects 

*  On  the  Propagation  of  Hei^.  441. 
t  Laplace,  Mecan.  Celeste,  t  iv,  p.  282.    Expos,  du  Syst, 
da  Monde,  p.  90.  \ 
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almost  as  few  blue  rays  as  the  dense  atmosphere 
of  the  plains  enlightened  by  the  feeble  light  of 
the  Moon.  From  these  considerations  it  follows^ 
that  we  ought  not  to  say,  with  Mr.  de  Saussnre 
and  other  naturalists,  who  have  recently  treated 
on  this  subject,  that  the  intensity  of  the  bine  is 
greater  on  the  summit  of  the  Alps  than  in  the 
plains ;  the  color  of  the  sky  is  only  deeper,  less 
mixed  with  white. 

If  we  direct  the  cyanometer  toward  the  parts 
of  the  sky  very  near  the  Sun,  the  instrument  in- 
dicates, near  the  zenith,  as  faint  tints  as  those 
which  are  observed  near  the  horizon.  The  causes 
of  this  paleness  are  very  different.  Near  the  Sun 
too  intense  a  light  fieitigues  our  organs ;  and  the 
eye,  dazzled  by  the  quantity  of  white  rays  it  re* 
ceives  at  once,  becomes  almost  insensible  to  the 
impression  of  the  blue  rays.  At  the  horizon,  on 
the  contrary,  it  is  not  the  intensity  of  the  aerial 
light,  that  rendere  the  azure  tint  of  the  sky  pale ; 
before  sunset  this  phenomenon  is  produced  by 
the  white  light,  reflected  by  the  vapors  condens- 
ed near  the  surface  of  the  Earth. 

Bouguer  has  made  the  curious  observation, 
that,  when  the  Sun  is  fifteen  or  sixteen  degrees 
high,  there  are,  on  a  line  parallel  to  the  horizon, 
two  parts  of  the  sky,  from  110  to  120  degrees 
distant  from  the  luminary,  where  the  intensity 
is  at  if  s  minimum ;  while  we  observe  the  maxi- 
mum  in  a  point  diametrically  opposite  to  the 
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ran*.  We  thinks  that  this  circumstance  has. 
but  little  influence  on  the  accuracy  of  the  cya- 
nometrical  measures  made  in  the  torrid  zone; 
for  the  greater  the  elevation  the  Sun  has  above 
the  horizon^  the  more  uniformity  there  is  in  the 
distribution  of  the  aerial  light  f*  It  even  ap- 
pears^  that  a  part  of  the  sky  may  reflect  a  greater 
or  less,  quantity  of  lights  without  any  indication 
of  a  deeper  or  fainter  tint  by  the  cyanometer. 

I  shall  not  enlarge  smy  &rther  on  the  analogy, 
that  exists  between  the  results  obtained  by  the 
cyanometer  of  Saussure  and  the  lucimeter  of 
Bouguer.  This  subject  is  one  of  the  most  deli- 
cate investigations  in  optics ;  and  the  tint  of  the 
sky  deserves  so  much  more  the  attention  of  nar 
turalistSy  as  the  ingenious  experiments  of  Mr. 
Arago  have  recently  proved,  that  the  aerial  light 
is  composed  of  rays  not  all  of  the  same  nature^ 
since  it  contains  some  that  are  insuscq[>tible  of 
polaiization. 

If  the  cyanometer  indicate,  I  will  not  say  the 
quantity,  but  the  accumulation  and  the  nature 
of  the  opake  vapors  contained  in  the  air,  the  na* 
vigator  is  in  possession  of  a  more  simple  manner . 
of  judging  of  the  state  of  the  low.  regions  of  the 
atmosphere.  He  attentively  observes  the  color 
and  figure  of  the  solar  disk  at  it's  rising  and 

*  fioagaer,  Traite  d'Optiqae,  p.  71  and  307. 
t  Ibid,  p.  74. 


setting.  This  disk^  beheld  across  the  49trata  of 
air  that  lie  immediately  upon  the  ocean^  an- 
nounces the  duration  of  fine  weather^  and  the 
slackness  or  strength  of  the  wind.  It  is  a 
kind  of  diaphanometer*,  the  indications  of  which 
have  been  interpreted  with  greater  or  less  cer- 
tainty for  ages.  Under  the  torrid  zoiie^  where 
the  meteorological  phenomena  follow  each  otiier 
with  great  regularity,  and  where  the  horizontal 
refractions  are  more  uniform,  the  prognostics  are 
surer  than  in  the  northern  regions.  A  great  pale- 
ness of  the  setting  Sun,  a  wan  color,  an  extra- 
ordinary disfiguration  of  it's  disk,  are  almost  un« 
equivocal  signs  of  a  tempest ;  and  we  can  scarce- 
ly conceive,  how  the  state  of  the  low  sti^ta  of 
the  atmosphere^  which  this  natural  diaphano- 
meter  shows  us,  can  be  so  intimately  connected 
with  meteorological  changes,  that  take  place 
eight  or  ten  hours  after  the  setting  of  the  Sun. 

Mariners  have  carried  the  physiognomical 
knowledge  of  the  sky  to  a  much  higher  state  of 
perfection,  than  the  inhabitants  of  the  fields* 
Viewing  only  the  ocean,  and  the  sky  which 
seems  to  repose  upon  it's  sur&ce,  their  attention 
is  continually  fixed  on  the  slightest  modifica- 
tions of  the  atmosphere.  Among  the  great  num- 
ber of  meteorological  i-ules,  which  pilots  ti-ans- 

*  See  tbe  description  of  the  apparatus,  to  which  Saassnre 
has  given  this  name  in  the  Memoires  de  TnriOy  vol.  iv, 
p.  425. 
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vAt  to  each  other  as  a  kind  of  inheritance,  there 
are  several  that  evince  great  sagacity ;  and,  in 
general,  prognostics  are  less  uncertain  in  the 
Iiasin  of  the  seas,  especially  in  the  equinoctial 
parts  of  the  ocean,  than  on  the  continent,  where 
the  configuration  of  the  ground,  mountains,  and 
plains,  interrupt  the  regularity  of  the  meteoro- 
logical phenomena.  The  influence  of  the  luna^ 
tions  on  the  duration  of  tempests ;  the  action 
exercised  hy  the  Moon  at  it's  rising,  during  se^ 
veral  successive  days,  on  the  dissolution  of  the 
clouds ;  the  intimate  connection  that  exists  be- 
tween  the  descent  of  marine  barometers  and  the 
changes  of  weather ;  and  other  similar  facts ; 
are  scarcely  observed  in  inland  countries  com- 
prised in  the  variable  zone,  while  their  reality 
cannot  be  denied  by  those,  who  have  long  been 
in  the  habit  of  sailing  between  the  tropics. 
.  I  attempted  to  apply  the  cy^nometer  to  mea« 
«ure  the  color  of  the  sea.  Though  this  color  is 
commonly  green,  we  have  no  need  of  a  chlora^ 
meter  to  estimate  the  intensity  of  it's  tint.  In 
this  experiment  there  is  no  question  but  of  the 
strength  of  the  color,  of  the  lighter  or  deeper 
shade,  and  not  of  the  individual  nature  or  qua  * 
lity  of  the  tint.  In  fine  calm  weather  the  color 
of  the  ocean  has  been  equal  to  the  thirty-third, 
the  thirty-eighth,  sometimes  even  the  forty-foui:th 
degree  of  the  cyanometer ;  though  the  vault  of 
the  sky  was  very  pale^  and  scarcely  reached  the 

2  D 
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fourteenth  or  fifteenth  degree.  It  would  h€ 
useless  to  repeat  these  experiments  when  the  at« 
mosphere  is  loaded  with  clouds^  or  in  the  shadow 
of  a  vessel.  When,  instead  of  directing  the  cya* 
nometer  toward  a  great  extent  of  open  sea,  we 
fix  our  eyes  on  a  small  part  of  it*s  surface  through 
a  narrow  apei-ture,  the  water  appears  of  a  beau- 
tiful ultramarine  color.  Toward  evening,  on  the 
contrary,  when  the  edges  of  the  waves,  illumined 
by  the  Sun,  are  of  an  emerald  green,  their  Bur* 
face,  on  the  shady  side,  has  a  purple  reflection. 

Nothing  is  more  striking  than  the  ra^d 
changes,  which  the  ocean  undergoes  beneath  a 
serene  sky,  where  no  variations  whatever  are  td 
be  perceived  in  the  atmosphere.  I  do  not  hew 
speak  of  the  whitish  and  milky  tint,  that  markt 
the  waters  of  shoals,  and  in  soundings,  which  is 
owing  only  to  the  sand  suspended  in  the  fiqoidy 
since  it  is  perceived  in  places,  where  the  bottom, 
in  twenty  or  thirty  fathoms  water,  is  no  way  vi- 
sible ;  I  speak  of  those  extraordinary  changes^ 
by  which,  in  the  midst  of  the  vast  basin  of  the 
equinoctial  ocean,  the  water  passes  from  an  in- 
digo blue  to  the ;  deepest  gi*een,  and  from  this  te 
a  slate  gray,  without  any  apparent  influaice 
from  the  azure  of  the  sky,  or  the  color  of  the 
clouds. 

The  blue  tint  of  the  ocean  is  almost  independ^ 
ent  of  the  reflection  of  the  sky.  In  general  the 
sea  between  the  tropics  is  of  a  more  intense  an4 


purer  azure  than  iu  l^igh  latitudes ;  and  this  di£« 
tsc^ce  is  remarked  evea  in  the  Gulf-stream. 
The  ocean  often  remains  blue^  when,  in  fine  wea^ 
ther^  more  than  fom*-fifths  of  the  sky  are  covered 
with  light  and  floating  clouds.  They  who  do 
not  admit  Newton's  theory  of  colors  coqsider  the 
blue  of  the  sky  as  the  black  of  space  seen  through 
a  medium^  the  transparency  of  which  is  disturb^ 
ed  by  vapors  *,  this  explanation  they  might  ex-* 
tend  to  the  blue  tint  of  the  Ocean. 

Whatever  relates  to  the.  color  of  the  water  ia 
extremely  problematic.  The  green  tint  of  th^ 
snow  waters,  that  flow  from  the  glaciers  of  th(^ 
Alps,  and  which  contain  very  little  air  in  solu- 
tion, might  induce  us  to  believe,  that  this  color 
is  appropriate  to  water  in  it*s  greatest  purity. 
We  address  ourselves  in  vain  to  chemistry  to  ex- 
plain this  phenomenon,  or  that  of  the  blue  'color 
of  the  Rhone  near  Geneva :  there  is  hitherto  no 
proof,  that  waters  exist  which  contain  a  greater 
or  less  degree  of  hydrogen ;  and  the  refrigera- 
tion  of  the  seas  in  tempests  is  much  too  weak^ 
to  permit  us  to  attribute  the  reflection  of  differ- 
ent cc^ored  rays  to  the  mere  change  of  density* 
It  is  no  way  probable,  that  the  green  color  of  thf 
water  is  owing  to  the  mixture  of  yellow  rays 
firom  the  bottom,  and  blue  rays  reflected  by  the 
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^  Aatonio  de  IlomiiiLi,  la  Hire,  and  Mr.  vob  fitoetiu^ 
(M(m.  de  FAcad.,  t.  ix,  p.  615.    FarbaUehrt,  t.  i,  p.  69.)   ; 

iff  2 


no 

water  * ;  for  the  open  sea  is  often  grcfen,  wbere 
it  is  more  tban  eight  hundred  fathoms  deep. 
Perhaps,  at  certain  hours  of  the  day,  the  red 
or  yellow  light  of  the  Sun  contributes  to  llie 
colouring  it  green  -f-.  The  waves,  Hke  moveable 
and  inclined  mirrors,  progressively  reflect  the 
shades  and  tints  of  the  atmosphere  from  the 
zenith  to  the  horizon.  The  motion  of  the  sur- 
face of  the  water  modifies  the  quantity  of  light, 
that  penetrates  toward  the  inferior  strata  ;  and 
it  may  be  conceived,  that  those  rapid  changes 
of  transmission,  which  act  as  it  were  like  changes 
of  opakeness,  may,  when  they  are  united  to  other 
causes  unknown  to  us^  change  the  tint  of  the 
ocean. 

PIP   OF  THE    MAGNETIC  NEEDLE.       INTENSITY   OF 

THE  BUGNETIC   FORCES. 

The  variations  of  terrestrial  magnetism  belong 
to  a  kind  of  phenomena,  on  which  I  have  em- 
ployed myself  with  singular  predilection,  during 
the  course  of  my  travels,  and  in  the  subsequent 
years.  The  objects  to  which  I  directed  my  re- 
searches were,  first,  the  dip  of  the  magnetic 
needle ;  secondly,  the  variation,  or  angle  which 

*  Decade  Egypiienne,  vol.  i,  p.  101. 

+  The  beautiful  greenish  blue  color  of  ice,  when  we  see  it 
io  a  great  mass,  is  a  pheDomenon  well  worthy  of  investiga* 
lioD,  and  known  by  e?crj  nataralist^  who  hia  viaited  tlie  gla- 
ciera  of  the  Alps. 
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the.  magnetic  meridian  makes  \nth  the  meridian 
of  the  place;  thirdJy,  the  horary  variations  of 
the  variation;  fourthly,  the  intensity  of  the 
magnetic  forces,  measured  by  the  duration  of 
the  oscillation  of  a  horizontal  or  vertical  needle  *. 
The*  extent  of  the  surface  of  the  Globe,  in  which 
I  have  been  enabled  to  determine  the  magnetic 
phenomena  vrith  the  same  instruments,  and 
employing  similar  methods,  was  one  hundred 
and  fifteen  degrees  in  longitude,  and  is  com- 
prised between  fifty-two  degrees  north  and 
twelve  degrees  south  latitude.  This  vast  re- 
gion is  so  much  the  more  interesting,  as  it  i& 
traversed  b^r  the  magnetic  equator ;  so  that  the 
point  where  "the  dip  is  nought,  having  been  de- 
termined by  land,  and  by  astronomical  means> 
we  may,  With  respect  to  the  two  Americas,  con- 
yert>  with  precision,  the  terrestrial  latitudes  into 

*  When  we  measure  the  intensity  hy  the  oscillations  of  a 
needle  in  a  horizontal  plane,  we  must  correct  the  results  by 
the  dip  observed  in  the  same  place.  This  correction  is  un- 
necessary, when  we  employ  a  dipping  needle,  which  oscillates 
in  the  plane  of  the  magnetic  meridian.  The  number  also  of 
these  oscillations,  compared  with  the  number  of  those  which 
the  same  needle  makes  in  a  plane  perpendicular  to  the  mag- 
netic meridian,  determines  the  dip  of  the  place.  This  method 
of  finding  the  dip  by  an  instrument  without  a  divided  limb 
ajQTords  more  precision  near  the  magnetic  equator,  than  in  the 
pc^thern  regions  :  it  served  to  verify  the  exactness  of  a  part 
of  my  observations,  published  before  my  return  to  Europe  by 
Mr.  de  La  Lande.     (Journal  de  Phys,,  voL  xlix,  p.  429.) 
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magnetic  latitudes.  This  conversion,  ihdispeil^- 
able  for  the  study  of  the  complicated  laws  of 
magnetism,  is,  on  the  contrary,  vety  problema- 
tic, when  we  compare  observations  of  the  mag- 
netic dip  made  in  meridians  very  remote  from 
ciach  other ;  and  when  we  consider  the  magnetic 
equator  as  a  great  circle,  without  inflection,  and 
without  irregularity  of  curve. 

Notwithstanding  the  considerable  degree  of 
perfection,  which  Mitchell  and  Naime  had  at* 
tained  in  the  construction  of  dipping  needles^ 
these  instruments,  before  the  year  1791,  had  not 
reached  that  degree  of  exactness,  which  they 
have  now  attained,  If  La  Caille,  Dalrymple, 
Cook,  Bayly,  and  Lord  Mulgrave  have  succeed- 
ed in  obtaining  excellent  'results,  it  is  because 
these  able  observers  made  numerous  compara- 
tive experiments,  and  took  the  average  of  a 
great  number.  The  compasses  employed  in  La 
Perouse*8  expedition  were  those  made  use  of  by 
Captain  Cook  in  his  last  voyage  round  the 
world.  We  must  suppose,  that  these  instrux 
ments  were  out  of  order,  or  ^f  difficult  use :  for 
the  dips  observed  on  board  the  Astrolabe  often 
differ  five,  six,  or  eight  degrees  from  those  ob- 
tained the  same  day  on  board  the  Baussole. 
This  uncertainty  had  induced  the  celebrated 
Borda  to  apply  himself,  conjointly  with  Mr.  Le 
Noir,  to  the  improvement  of  the  dipping  needle. 
This  navigator,  to  whom  astronomy  is  indebted 
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for  the  use  of  repeating  circles,  has  also  furoisb* 
ed  travellers  with  the  means  of  making  accurate 
Qbservations  on  the  magnetic  dip.  Borda's 
compass  was  successfully  employed  in  the  voy- 
age of  Viceadmiral  d'Entrecasteaux,  in  that  of 
Captain  Baudin,  and  in  the  excursions  of  Mr. 
Nouet  in  Egypt,  If  we  add  the  results  obtained 
in  these  different  voyages  to  those  I  have  col- 
lected during  seven  years  in  the  two  divisions  of 
America,  in  Spain^  France,  Italy,  Switzerland, 
find  Germany^  we  shall  have  a  great  mass  of 
observations^    comparable*    with    each  other, 

*  The  observations  of  the  dipping  needle  made  by  de  Ros- 
se]»  Freycinet,  Nouet,  Gay-Lussac,  and  myself,  are  so  much 
the  more  adapted  to  be  compared  with  each  other,  as  they 
embrace  bat  a  very  short  portion  of  time.  Le  Monnier  (Lm 
dm  Magniiismtf  p*  A7)  and  Lord  Mulgravo  {Voyage  to  the 
North  PoU,  p.  68;  still  admitted  the  invariability  of  the  mag* 
oetic  dip:  but  Messrs.  Gilpin  and  Cavendish  proved,  in  1806 
by  direct  experiments,  that  the  dip  of  the  needle  is  subject^ 
like  the  variation,  to  annual  oscillations,  though  extremely 
slow.    The  cities  of  London  and  Paris  are  hitherto  the  only 
places,  where  the  extent  of  these  oscillations  is  known.   The 
dip  at  London,  in  1775,  was  72''  30',  and  in  1805,  70''  21' 
(Phil.  Trans.,  vol.  Ixvi,  pi.  1,  p.  401),    We  cannot  admit, 
with  P.  Cotte  (Journ.  de  Physique,  t  Ixvi,  p.  277),  that, 
before  the  year  1808,  the  dip  of  the  magnetic  needle  was 
not  known  with  precision  at  Paris.     I  had  determined  it 
with  a  great  deal  of  care,  conjointly  with  Mr.  de  Borda,  in 
1798,  before  my  departure  for  Spain.     It  was  then  69^  51  \ 
.Mr.  Gay-Lussac  found  it  in  1806,  69^  12^    On  the  7th  of 
October,  1810,  the  dip  at  Paris  was  68''  50' ;  and  on  the  lOth 
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and  worthy  of  eiercising  the  sagacity  of  geome* 
tricians. 

Though  our  passage  from  Corunna  to  Cumana 
lasted  thirty-seven  days,  I  could  collect,  during 
this  space  of  time,  only  twelve  good  observations 
of  the  magnetic  dip.  I  had  caused  an  addition 
to  be  made  to  Borda*s  compass,  by  an  able  artist 
of  Madrid,  Mr.  Megni^,  of  a  suspension  with  a 
double  movable  ring,  like  that  known  under  the 
name  of  Cardan*s  suspension.  By  these  means 
the  instrument  might  be  tied  by  a  very  long  cord 
to  a  part  of  the  poop,  which  appeared  nearly  free 
from  iron,  and  where  small  portions  of  this  metal 
were  very  equally  distributed.  I  ascertained  the 
advantages  of  this  position  by  determining  the 
dip  during  a  dead  calm,  on  the  deck,  and  in  se- 
veral parts  of  the  vessel  below.  During  the 
course  of  those  observations,  1  found  the  direc<- 
tlon  of  the  magnetic  meridian  in  seeking  the 

of  Norember,  1812,  e8*  42^  The  first  of  these  two  experi- 
menu  was  made  hy  Mr.  Arago  and  myself;  the  second  bj 
Mr,  Arago  aloae.  The  particular  observations  did  not  differ 
three  or  four  miniites.  The  poles  of  the  needle  were  changed 
severai  times ;  am)  all  imaghoable  precaations  were  emplojed, 
in  the  use  of  Borda's  compass,  to  avoid  errors.  From  these 
observations  it  results,  that  from  1775  to  1805  the  dip  dimi- 
nished at  Londop  4f  V*  yearly :  at  Paris  the  annual  dimi- 
nution, from  1798  to  1812,  was  4'  64^^  I  should  think  it 
baxardons  to  ^  back  to  anterior  times,  when  the  instruments 
were  too  imperfect,  and  when  observers  employed  too  litUt 
nicety  in  their  magnetic  experiments. 
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mtnimnini  of  the  dips.  Most  commonly  I  had 
to  judge  of  the  magnitude  of  the  angle  by  tak^ 
ing,  among  a  great  number  of  very  small  osciU 
lations^  the  mean  of  the  elongations  toward  the 
north  and  the  south.  I  constantly  employed 
tiro  different  needles;  their  centring  was  veri- 
fied by  comparing  the  indications  of  the  two  ex^ 
tremities  of  the  same  needle,  and  inverting  it, 
or  successively  directing  the  divided  face  of  the 
limb  east  and  west.  I  think  I  may  be  certain, 
that  observations  made  when  under  sail  may  at- 
tain an  average  exactness  of  twelve  minutes  of 
the  centesimal  division  *• 

*  The  angles  giTen  by  Borda's  dipping  compaM  are  ex- 
pressed in  centesimal  degrees  and  decimal  parts.    Jhe  veri* 
ficatipns  of  the  instmment,  which  can  be  made  on  land,  and 
which  I  have  constantly  employed  with  Mr.  Gay-Lussac, 
daring  the  coarse  of  the  observations  published  in  the  Me- 
moirs of  the  Society  of  Arcneil,  are  reducible  to  the  following : 
1st,  giving  a  horizontal  position  to  the  a7imuth  circle,  by 
means  of  a  babble  level  and  a  thread  level ;  2ndly,  finding 
the  direction  of  the  magnetic  meridian,  either  aj  by  corro- 
pondent  dips,  or  bj  by  adding,  on  the  azimuth  circle,  one 
hundred  degrees  to  the  point  which  corresponds  to  the  per- 
pendicular position  of  the  needle ;  or  finally  cj  by  the  minimum 
of  the  dips;  3dly,  correcting  the  eccentricity  of  the  needle, 
by  observing  the  superior  and  inferior  points ;  4thly,  examin. 
ing  whether  the  magnetic  axis  of  the  needle  coincides  with 
it's  physical  axis,  by  observations  to  the  east  and  the  west; 
5thly,  correcting  the  want  of  equilibrium  in  the  needle  by 
changing  the  poles.    The  slight  differences,  which  will  be  no- 
ticed  between  the  results  paUished  in  this  narrative,  and 
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Aoi^  tiat  were  inserted,  daring  my  journey,  in  seTertl  pok* 
Uc  papers  (Jouro.  de  Pbys.  t  It,  p.  433;  Mag.  Encyclop.  aa 
6»  p.  376 ;  Zach.  Monad.  Corresp.  t.  i,  p.  403),  arise  from  mj 
having  sometimes  neglected  taking  the  average  between  the 
observations  made  to  the  east  and  the  west,  and  beeani»e  the 
latitudes  and  longitudes  observed  bad  not  always  been  reduced 
by  estimation  to  the  same  time,  when  the  magnetic  dip  had 
been  determiaed. 
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FiEirt  of  these  observations  served  as  a  basis  to 
the  theories  tod  calculations  of  Messrs.  Loewen* 
oem,  Biot,  and  Kraft* ;  they  give  the  direction 
of  the  equator,  or  of  the  magnetic  parallels,  with 
so  much  the  more  precision,  as  I  took  the  same 
puns  in  examining  the  dip,  as  in  ascertaining 
the  geographical  position  of  the  vessel.  The 
most  accurate  observations  on  the  variation  of 
the  needle,  on  it's  dip,  and  on  the  intensity  of 
the  magnetic  forces,  would  be  of  little  value,  if 
the  traveller  were  not  provided  with  the  instni* 
>ments  necessary  to  ascertain  astronomically  the 
latitude  and  longitude  of  the  place  where  the 
different  phenomena  of  terrestrial  magnetism 
were  observed. 

I  shall  not  speak  of  the  attempt  I  made  during 
the  passage,  to  determine  the  curves  of  the  mag- 
netic  yariation.  The  results  obtained  at  sea  by 
the  best  azimuth  compasses  are  so  uncertain, 
that,  according  to  the  testimony  of  the  most  ex- 
perienced navigators  -f-,  errors  of  two  or  three 
degrees  often  occur.  Even  supposing  them 
6nly  one  degree,  this  uncertainty,  augmented  by 

*  DaoBke  Vi'd.  Selskabs  Scrivter,  1802,  p.  295.  Joaru* 
de  Phys.,  t.  lix,  p.  287.  M^m.  de  Pelcrabourg,  1809,  t.  i, 
p.  248.  See  also  MoUweide's  Attempt  to  generalize  the  The- 
ories of  Euler  and  Mayer,  in  Gilberts  Annalen,  t.  xxix,  p.  1 
and  251. 

t  Vojr.  de  Vancouver,  t.  i,  p.  40  and  99.  De  Rossel,  in 
the  Yoy.  de  d'Entrerjisteaux,  t  ii,  p.  172.  Cook's  second 
Voyage,  vol.  i,  p.  24. 
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the  slow  changes  of  the  yarialaoxi  in'  different 
meridians^  would  still  throw  much  doubt  over 
the  real  position  of  the  curves^  which  are  at- 
tempted to  be  traced  on  variation  charts** 

On  comparing  the  observati<ms  madedurmg 
several  voyages,  it  appears,  that  we  had  cut  the 
curve  of  no  variation  in  latitude  IS""  north,  and 
longitude  53*  and  66"*  west :  this  curve  is  now 
prolonged  toward  Cape  Hatteras,  and  toward  a 
point  in  Canada,  in  33^  27'  north  latitude,  aad 
70"  4At  west  longitude.  Before  the  first  voj^ige 
of  Christopher  Columbus,  in  1460,  the  variation 
was  nought  near  the  island  of  Corvo ;  but  the 
progress  of  the  curve  of  no  variation  toward  the 
west  is  not  the  same  in  all  it's  parts,  and  it  .is 
sometimes  retarded  by  the  local  influence  of  the 
continents  and  islands,  which  form  so  many  par^ 
ticular  systems  of  magnetic  forces.  Thus  it 
seemed  stopped  for  some  time  by  the  southern 
extremity  of  New  Holland ;  and  at  Jamaica  and 
Barbadoes  the  variation  has  not  undergone  any 


*  The  nncertaiDty  of  the  observations  of  the  magoetic 
needle  made  at  sea  does  not  arise  solely  from  the  rolling  and 
pitching  of  the  vessel,  or  the  imperfection  of  the  asimodi 
compasses;  it  is  in  a  great  measure  caused  by  the  masses  of 
iron  spread  through  the  vessel,  and  acting  unequally,  accord- 
ing to  the  direction  in  which  it  is  steered.  JLoevenoem,  in 
the  ^>tf  Stmixng  of  D(mkt  Vi(L  Selik.  Skr.,  t  iii,  p.  117,  an4 
t.v,  p«  299.  Zaeh,  Mon.  Cor.  1800,  p.  629.  Flinden,  in  the 
Trans.  ie05|  p.  1S7. 
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peroepUble  cliaiige$  for  one  hnndnd  and  forty 
years  past*. 

The  intensity  of  the  magnetic  forces  is  another 
very  important  phenomenon,  to  whtoh  natwal-* 
ists  have  hitherto  very  little  attended,  Graham 
and  Musschenbroeck  had  att«ipted  to  measure 
the  diurnal  variations  of  this  force  by  the  velo^ 
city  of  the  horisoqtal  oscillations  of  a  magnetic 
bar^ ;  bat  it  appears,  that  Borda  wras  the  ftrst^ 
who  had  the  idea  of  making  the  same  dipping 
needle  oscillate  in  different  {rfaces  of  the  Globes 
The  attempts  of  this  learned  navigator  did  not 
afford,  as  he  has  often  assured  me,  any  precise 
result,  on  account  of  the  friction,  which  the  an- 
cient needles  underwent  on  their  axis.  At  this 
period  men  were  often  satisfied  with  making  the 
needle  of  the  variation  compass  oscillate :  and 
in  the  manuscript  account  of  Borda's  Voyage  to 
the  Canaries  it  is  expressly  stated,  in  speaking 
of  the  modifications  of  the  intensity  of  the  mag- 
netic fercies  measured  by  the  velocity  of  the  os- 
cillations, that,  atthe  summit  of  the  Peak,  he  had 
counted  ten  oscillations  of  the  card  in  97^^  of 
time ;  whUe  at  iSanta  Cruz  theu*  duration  had  been 
fM^  at  Cadiz  103"',  and  at  Brest  1 13^    Mr.  Le 

«  ThonMOD's  Hist,  of  the  Rojal  Soc.,  p.  461.  PliiL  Tnm. 
:roL  60,  p.  330  and  349.  (The  Oriental  Navi^tor,  1801, 
p.  650.) 

t  Phil.  Trans.  voL  xxxiii,  p.  33S.  Tboi«sQn's  Hist,  of  II10 
Bojral  Soc.,  p.  461.     Diss,  de  Magn^fe^  l^gf.  l»  and  1 07^ 
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In  bis  woick  on  theXoi^^  qfMagn^wn\ 
observefl  how  desirable  it.  wcmld  he^  tp;  know  the 
nlatiott  between  the  osciUatioiis  of  the  s^tme 
needle  at  Peru,  and  in  the  north. of  Europie ;  but 
a  note  added  to  his  mafnetic  planisphere  f  shows^ 
that  he  had  not  a  very  accurate  idea  of  the  caosen^ 
whidi  modify  the .  intensity  of  ^the  total  force* 
Aeeording  to  Cavendish  X^  thiq  intensity  must  b^ 
the  same  aver  the  whole  sur&ce  of  the  Globe,; 
and  the  opim^on  of  this  great  natural  philo8q)her 
must  have  had  a  very  /(considerable  influence  09 
those,  who  had  not  had  an  opportunity  of  inteih 
rogating  nature  by  dyurect  expmments. 

In  this  state  of  uncertainty,  the  Academy  of 
Sciences  at  Paris  very  earnestly  exhorted  Mr* 
La  P^rouse  to  make,  during  the  course  of  his 
YCfSige  round  the  world,  experiments  on  the  io* 
teosity  of  the  magnetic  forces.  '*  It  is  known^** 
say  the  commissioners  §,  in  the  instructions  com^ 
municated  to  the  naturalists  engaged  in  the  exr 
pedition,  ^'  that  at  Brest,  Cadiz,  TeneriiTe,  Goree 
on  the  coast  of  Africa,  and  Guadaloupe,  the  in- 
tensity is  sensibly  the  same.  It  would  be  inter- 
esting to  repeat  these  experiments,  reckoning 
the  magnetic  force  by  the  duration  of  the  oscil- 
lations of  a  good  dipping  needle,  at  sea,  in  very 

*  lotroduction,  p.  25. 

t  M^m.  de  Paris,  1786,  p.  43. 

t  Pha.  Trans.,  1778,  p.  390. 

i  Voya^.de  La  Perome^.t.  i,  p.  100.. 
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calm  weatKer.  It  would  be  above  all  important 
to  know  the  macgnetic  force^  where  the  dip  \b  the 
(Smallest.*"  The  imperfection  of  the  compasses 
put  on  board  Mr.  La  P^rouse's  vessels  no  doubt 
prevented  the  astronomers  in  this  eiqpedition 
from  paying  attention  to  investigations  of  this 
kind,  and'the  wishes  of  the  academy  of  sdences 
were  fulfilled  only  in  the  voyage  of  d'Entreca^- 
teaux,  and  in  that  of  which  this  woik  gives  the 
narrative.  Among  the  great  number  of  valuable 
observations  for  which  we  are  indebted  to  Mr. 
Rossel,  there  are  five  on  the  oscillations  of  the 
magnetic  needle*  made  at  Brest,  atTeneriffe, 
at  Van  Diemen's  Land,  at  Amboyna,  and  at 
Java.  For  my  part,  I  have  determined,  jointly 
with  Messrs.  Gay-Lussac  and  Bonpkind,  from 
5^  of  magnetic  latitude  south,  to  60''  magnetic 
latitude  north,  the  intensity  of  the  forces  in  a 
hundred  and  eighty  places  belonging  to  two  sys* 
terns  of  particular  attractions -f.    In  the  space 

*  These  obflerrations  were  published  only  io  1808  (Voy. 
de  d'£Dtrecasteaax,  t.  ii,  p.  287,  291,  321,  480,  uid  644) ; 
but  they  were  made  eight  years  before  my  joamey  to  the 
Oroonoko.  I  was  acquainted  with  them  as  early  as  the  year 
1805,  immediately  after  having  communicated  to  the  first 
class  of  the  Institute  the  general  results  of  the  progressive 
decrement  of  the  magnetic  forces  from  Paris  to  the  magnetic 
equator.  See  the 'memoir,  which  1  published  at  that  time, 
conjointly  with  Mr.  Biot,  in  the  sixtieth  vol.  of  the  Joum.  da 
Physique. 

t  On  account  of  the  inflexions  of  the  maguetio  equator,  w« 
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of  three  years,  I  have  been  enabled  to  procure 
the  oscillation  of  the  same  needles,  or  needles 
t  compared  with  each  other,  at  Lima,  under  the 
magnetic  equator,  at  Mexico^  at  Naples,  and  at 
Berlin,  which  afibrded  me  the  means  of  deter- 
mining the  relation  that  exists  between  the  mag- 
netic charges  of  the  Globe  in  di^erent  climates; 
From  these  extensive  operations,  an  account  of 
which  will  be  separately  published,  it  follows^ 
that,  supposing  the  intensity  of  the  forces  under 
the  equator  =  1,  this  intensity  is,  at  Naples^ 
1*2745;  at  Paris,  13482;  and  at  Berlin, 
1-3703. 

We  see  already,  that  from  the  thirty-eighth  to 
the  thirteenth  degree  of  terrestrial  latitude,  in 
the  part  of  the  northern  Atlantic  Ocean  to  which 
the  preceding  table  refers,  the  number  of  the 
oscillations  diminishes  from  242  to  234,  while  the 
dip  varies  from  75-7Bo  to  60*67''  of  the  centesi- 
mal division.  I  endeavored  to  make  these  ob« 
servations  in  calm  weather,  and  when  the  vessel 
oscillated  in  a  plane  perpendicular  to  the  plane 
of  the  limb  of  the  compass.  The  oscillations^  of 
the  needle  are  scarcely  disttirbed  by  those  of  the 
vessel,  the  latter  having,  in  a  uniform  wind^  all 


may  coniider  the  points  of  the  jSlobe  that  differ  litde  in  mag- 
netic longitode  a«  belonging  to  one  system  of  forces.  The 
longitudes  are  computed  from  the  point  of  intersection  be- 
tween the  terrestrial  and  magnetic  equators. 

2b 


the  regularity  of  an  isochronoos  pendulum*,   hk 
general  the  rate,  which  the  magnetic  variations 
and  the  dip  follow,  in  different  longitudes,  ap- 
pears more  regular  in  the  basin  of  the  sea,  than 
on  continents  where  the  inequalities  of  the  sur- 
face, and  the  nature  of  the  rocks  of  which  the 
surroqnding  mountains    are   composed^  cause 
frequent  anomalies*    As  to  the  duration  of  the 
oscillations,  it  sometimes  undergoes  irregulari- 
ties, even  in  the  middle  of  the  seas  * ;  no  doubt 
because  the  stratum  of  water  is  too  thin,  to  pre-^ 
vent  the  needle  from  being  affected  by  the  un* 
equal  distribution  of  the  magnetic  forces  in  the 
interior  of  the  Globe.    The  mathematical  theory 
of  the  tides,  it  is  true,  makes  it  probable,  that 
the  mean  depth  of  the  ocean  is  at  least  four 
leagues  rf- ;  but  we  know,  from  the  aerostatic 
voyage  of  Mr.  Gay-Lussac,  that  in  rising  perpen-r 
dicularly  from  the  sur&ce  of  the  Earth  360O 
toises,  no  sensible  change  is  perceived  in  the  in-* 
tensity  of  the  magnetism.    We  cannot  therefore 
admit,  that  the  sea  is  much  deeper  in^  those  lati- 
tudes, where,  under  the  same  magnetic  parallel^ 
we  see  the  number  of  oscillations  diminish. 
I  did  not  regret  my  not  having  embarked  the 

^  Setf  in  the  JonrnaU  my  observations  made  in  34^  90\ 
and  14o  15'  of  north  latitude. 

t  From  thfi  small  height  of  the  tides,  in  open  seas,  and  tho 
ratio  of  the  density  of  the  sea  to  that  of  the  land.  (La  Place^ 
in  the  M6m.  de  Paris.  1776,  p.  218.) 
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apparatus,  wfiich  Saussure  calls  &  rndgnetome-^ 
ier^y  and  which  Mr.  Paul constracted  for  meat 
G^neva^  I  am  inclined  to  think,  that  the  yaria^ 
tions  of  intensity,  believed  to  hayebeen  seenin  the 
same  place,  by  means  of  this  oompHcated  instru-> 
ment,  were  the  effect  of  involuntary  illilsion^  Mr* 
de  Saussure  thought,  that  the  magnetic;  force 
diminished  both  on  the  mountains  and  during  the 
great  heats  of  summer,  while  Mr.  Bldndeau  -f* 
believed,  that  he  had  found  by  an  instrument  of 
his  own  invention,  that  a  high  temperature  of  the 
atmosphere  increased  the  intensity  of  the  mag- 
netism. Neither  of  these  assertions  has  been 
confirmed  by  accurate  experiments^  There  is 
no  doubt,  that  periodical  variations  in  the  in- 
tensity of  the  magnetic  forces  exist  in  the  same 
place ;  as  have  already  been  discovered  in  the 
variation,  and  even  to  a  certain  point  in  the 
ifip  X  of  the  magnetic  needle ;  but  these  varia^ 

*  Voyage  dans  lea  Alpea,  $.  458  and  2103.  I  find  the  firsi 
notion  of  a  magnetometrical  apparatoa  in  Hooke's  posthu* 
mona  works.  This  natural  philosopher,  a  man  of  extraordi* 
naiy  sagacity,  thoaght,  in  16B0»  of  measuring,  by  means  of 
a  steelyard  (ttatera),  the  force  with  which  a  magnet  attracts 
iron  at  different  distances.  Pastk  Worh,  p.  23.  '  See  also 
Brook  Taylor^s  experiments,  made  in  1715,  PhU.  Tram*  voL 
xxxi,  p.  204. 

t  On  the  apparatus,  which  Mr.  Blondean  called  magneto- 
meter, before  Saussure,  See  Mem.  de  FAcad^ie  de  la 
Marine  de  Brest,  t.  i,  p.  421. 

t  Horary  and  diurnal  variations  of  the  dip  hare  not  yet 
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tions  of  intensity  appear  to  be  infinitely  feeble, 
9ince  they  cannot  be  perceived,  if  we  employ, 
instead  of  the  magnetometer  with  a  perpendi- 
cular rod  terminated  by  a  ball  of  iron,  the  deli- 
cate apparatus  of  Coulumb,  that  is,  the  oscilla- 
tions of  a  small  needle  contained  in  a  glass  case, 
and   suspended  by  an  untwisted  silk  thread  •• 

been  observed  ;  but «  slow  chioge  takes  place  ia  the  apace  of 

r 

aereral  years. 

•  At  the  hospice  of  Moaot  Cenis,  and  at  Rome.  Mr.  Gay- 
Lussac  and  myself  have  observed  the  oscillations  of  the  same 
needle  by  day  and  by  night>  in  very  dilSerent  atmospherical 
temperatares.    The  result  of  these  experiments  was,  that,  if 
there  exists  a  horary  vanatioo  in  the  intensity  of  the  mag^tic 
forces,  it  does  not  alter  the  duration  of  the  oscillations  a 
twelve  hundredth.    At  Milan,  the  same  needle  made,  on  the 
16th  of  April,  1806,  in  the  interior  of  the  ci^,  near  the 
cathedral,  sixty  escillations  in  4'  5Qrdf^ ;  and  on  the  7th  of 
October,  in  a  meadow  without  the  wails,  in  4^  66-4^^    At 
Rome  the  duration  of  the  oscillatioqs  was  the  same  to  a  few 
tenths  of  a  second,  at  the  Villa  Borghese,  at  Monte*Pincio, 
and  on  the  road  toTivoli.    Experiments  of  this  sort  are  sus« 
ceptible  of  so  great  an  exactness,  that  in  different  experiments 
made  on  the  top  of  Mount  Cenis,  two  hundred  and  fifty  oscil^ 
lations  lasted  12293'^  1229-2",  1221/^  and  1229*5^    At 
Rome  we  successively  found,  with  a  chronometer  of  Breguet, 
lle9•2^^  1169*2'',  1169",  and  11696^'.     I  have  thought  il 
right  to  note  in  this  place  these  results,  in  order  to  prove,  that 
the  experiments  made  on  the  intensity  of  the  magnetic  forces, 
and  recorded  in  this  work,  are  not  subject,  in  a  small  extent 
of  ground,  to  that  great  number  of  local  and  horary  influences, 
which  affect  the  observations  on  the  variation  of  the  magnetic 
needle* 
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Besides^  the  two  instruments  are  not  founded 
precisely  on  the  same  principle ;  for  the  artificial 
magnet  having  a  quantity  of  fluid,  which  is  as  it 
were  independent  of  that  of  the  Earth,  it  may  be 
conceived,  that  *he  magnetometer,  conveyed  to 
different  climates,  cannot  ^ve  the  same  results 
as  the  oscillatory  apparatus. 


In  speaking  of  the  physical  observations  made 
during  the  passage  from  Ferrol  to  Cumana, 
I  have  not  mentioned  my  experiments  on  the 
purity  of  the  air,  and  it's  electric  charge  *.  The 
former  were  made  by  means  of  the  nitrous  gas 
in  the  narrow  tubes  of  Fontana's  eudiometer, 
and  seemed  to  indicate  a  greater  portion  of  oxy- 
gen in  the  strata  of  the  atmosphere  lying  on  the 
sea,  than  in  those  which  surround  continents.  We 
know  at  present,  that,  if  eudiometrical  variations 
exist,  they  must  be  less  than  two  thousandths ; 
and  that  the  results  I  obtained  in  1799  do  not 

merit  confidence,  on  account  of  the  too  imper- 
fect n^eans  then  employed  in  the  analysis  of  the 

atmosphere. 

*  I  took  the  greater  interest  in  this  kind  of  experiments, 
because,  a  short  time  befpre  my  departure  from  Germany, 
I  had  devoted  myself  to  a  very  extensive  inquiry  into  atmos* 
pherica]  electricity  at  the  foot  of  the  high  mountains  of 
Salzburgh.  The  results  of  my  labours  are  related  in  tha 
Journal  de  Physique,  an  7* 


138 

With  respect  to  the  electrometrioal  expert* 
ments^  it  was  impossible  for  us,  either  on  board 
the  PizarrOy  or  any  other  vess^  in  which  we 
afterward  sailed,  to  perceive  at  sea  the  least 
eiga  of  tension,  on  maiding  use  of  Bennet's  and 
ISaussure's  excellent  electrometers.  Mr.  Bon* 
pland  has  often  taken  the  pains  to  carry  these  in- 
struments, furnished  with  long  metallic  stems 
and  a  lighted  match,  on  the  masts  and  yards 
farthest  from  the  hull  of  the  vessel.  These  trials 
were  repeated  in  the  South  Sea,  on  board  a 
Spanish  frigate  with  very  high  musts  ;  but  the 
gold  leaf,  the  dryest  straws,  or  little  balls  of  elder 
pith,  which  are  electroscopical  substances,  never 
indicated  the  slightest  divergence.  Is  it  the 
surface  of  the  ocean,  that  deprives  the  lower 
strata  of  the  atmosphere  of  it's  electricity  ?  or  do 
the  hull  of  the  vessel,  the  sails,  and  masts,  act  as 
powerful  conductors?  If  this  action  take  place, 
why  did  not  our  electrometers  indicate  electri-r 
city  in  open  boats,  while,  on  the  coasts  of  Peru^ 
we  have  seen  signs  of  a  strong  tension,  when  a 
damp  wind  blew  from  the  sea  ? 

It  is  the  duty  of  a  natural  philosopher  candid- 
ly to  relate  the  circumstances  in  which  certain 
experiments  did  not  succeed.  As  two  thirds  of 
our  atmosphere  lie  on  the  basin  of  the  seas, 
meteorology  would  gain  considerably,  if  we  knew 
the  electric  state  of  this  part  of  the  aerial  ocean. 
We  may  be  tempted  to  repeat  the  experiments  I 
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have  just  described  with  the  microelectrometers 
of  Weiss,  GeVsdorf,  and  Mar^chattx  *.  TTiese  in- 
stniments  discover  electricity  near  a  wall,  in  the 
shade  of  a  tree,  every  where  almost,  when  Ben- 
net's  and  Saussure's  electronietet^  indicate  none* 
They  are  preferable  to  electric  points  fo^ened  to 
flying  kites,  or  small  balloons,  because  the  elec- 
tricity marked  by  these  last,  is  mlost  frequently  tbe 
mere  result  of  the  ascending  motion,  as  has  been 
proved  by  tlie  fine  experiments  of  Mr.  Erman-f*. 
I  have  had  no  better  success  than  the^  majo- 
rity of  travellers  in  ascertaining  the  degree  of 
saltness  of  the  sea  :j;,  which  varies  with  the  lati- 
tude. Prom  the  small  number  of  accumte  ob- 
servations I  obtained  by  means  of  an  areometer 
by  Dollond,  differing  little  from  that  of  Nichol- 
feon,  it  follows,  that  the  specific  gravity  of  the 
«ea  water-augments  pretty  regularly  from  the 
coastsi  of  Gallicia  to  Teneriffe,  while  it  diminishes 

*  Gilbert,  JmaUn,  B.  xv.  p.  OB. 
i  IM^  p.  889  and  503. 
I  Mr.  Protisty  struck  with  the  traces  of  mercuiy  which  he 
had  met  with  .in  all  the  muriats  of  soda  of  Spaia  (Nichokon^s 
Jouriu  of  Nat,  PhiL,  4lo  ed.,  vol,  iii,  p.  376),  requested  me, 
at  my  departure  from  Madrid,  to  suspend,  during  the  pas- 
sage, a  thin  plate  of  gold  or  silver,  to  the  poop  of  the  vessel, 
to  see  if  it  would  offer  any  traces  of  amalgama.  t  followed 
the  advice  of  this  celebrated  chemist,  though  I  had  little 
con6dence  in  the  success  of  this  experiment ;  but  the  thread, 
to  which  the  plate  was  tied,  broke  a  few  days  after  I  had  put 
mj  apparatus  into  the  water. 
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anew  from  latitude  22^  52  ^  to  18"*  45'.  In  these 
regions,  in.  the  twenty-fourth  and  thirtieth  de- 
grees of  longitude^  a  large  stripe  of  the  ocean  is 
lesssalt  than  the  i^t 

The  muriat  of  soda  amounts  to  0*028  from  the 
parallel  of  18^  8'  to  that  of  12^  34',  between  the 
thirtieth  and  fifty-fourth  degrees  of  longitude. 
It  seemed  to  me,  that,  in  the  part  of  the  Atlantic 
comprised  between  the  coasts  of  Portugal  and 
Cumana,  the  water  is  a  little  Salter  to  the  south 
"of  the  tropic  of  Cancer,  than  under  the  tempe- 
rate zone ;  and  I  should  be  induced  to  general- 
ize this  fietct,  if  the  experiments  made  during^ 
Cook*s  last  voyage  did  not  peremptorily  prove, 
that  this  difference  does  not  exist  in  every  me- 
ridian. Horizontal  currents,  which  cross  the 
ocean  at  ifs  surface;  and  oblique  currents 
which  mingle  the  strata  of  water,  placed  at  dif-- 
ferent  depths ;  modify  the  saltness  of  the  seas ; 
and  supposing  even,  that  the  absolute  quantity 
of  the  muriats  dissolved  in  the  ocean  has  not 
been  augmented  by  the  action  of  submarine 
volcanoes,  but  has  remsdned  the  same  for  thou- 
sands of  years,  it  is  not  the  less  probable,  that 
the  distribution  of  this  salt  in  different  parts 
of  the  Globe,  undergoes,  from  time  to  time,  con* 
siderable  changes. 
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JOURNAL 


or  A 


VOYAGE  FROM  THE  COASTS  OF  SPAIN 


TO  THOSB  OP 


SOUTH  AMERICA, 


OiH  FROM 


CORUNNA  TO  CUMANA. 


[The  longitude  was  found  hy  a  time-keeper  oj 
Lewis  Berthoud,  No.  27.  The  temperature  of 
the  ocean  indicated  is  that  of  the  surface  of  the 
water.  The  cyanometrical  observations  were 
made  at  the  zenith.  The  thermometer  exposed 
to  the  air  was  placed  to  the  windward,  and  in 
the  shade.  IVhen  an  observation  of  the  Sun  at 
the  meridian  could  not  be  obtained,  Douwe^s 
method  of  double  altitudes  was  employed.  The 
latitudes  and  longitudes  are  given  for  noon.'^ 


DftTSof 

the 
month. 


North 
Udtude. 


West 
long. 


PHYSICAL   0BSERTATI0H8. 


1709 
Jane  6 


43^  28'  10**  45' 


Departare  from  the  port  of  Coranna. 
Temperature  of  tbe  ocean>  15*4*  cen« 

tesimal :  air  10*2^, 
Hygrometer^  whalebone,  44*,  or  80*4* 

of  Saassure's  hair  hygrometer. 
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Days  of 

the 
month. 


June  6  43""  28' 


6 


North 
Ut. 


West 
long. 


■«■ 


PHYSICAL   OBSB&VATIOHS. 


W45' 


Cyanometeti  13^.  Floatiiis^  cloiids; 
wind  N.E.  fresh;  rough  tea. 

Dip  of  the  magnetic  needle  obserred 
at  the  port  of  Ferrol,  76*0°,  centi- 
grade division. 

Intensity  of  the  magnetic  forces,  in 
Galiiciay  expressed  bj  243  oscilla. 
tions  in  ten  minutes  of  time. 


44  0 


13     7 


Temperature  of  the  sea,  16**.  Temper- 
ature of  the  air,  9^;  brisk  gale;  the 
sea  rough  and  very  stormy. 


7     42  7 


8 


41  0 


15  24 


IC  0 


Beyond  the  parallel  of  Cape  Fini»- 
terre,  at  foi*ty-two  lei^ues  distance 
from  this  cape.  Gren tie  gale  N.N.E. 
air,  18  7*. 

Cyanometcr,  14*. 


i^B^b>MM 


Wind  north-east,  very  weak.   Temp. 

of  the  air,  12-5'*. 
Ht/gronuter,  45  0"  Deluc  (82**Sau8. 
sure). 


>m-tm 


9 


39  10 


6  18 


Temperaturt  of  the  sea,  15*;  temp, 
of  the  air,  14^  6';  northerly  wind, 
feeble ;  serene  sky. 

Thermometer  exposed  to  the  sun, 
Wi/;  Sun's  force,  2'*  4^;  in  the 
parallel  of  Penicbe. 

Cyammtter,  15®  (the  blue  of  the  ocean 
measured  with  the  same  instru- 
ment 35°).  Hygrometer  the  whole 
day,  81/* — 83®  Saiissure. 


IBS 


°T    I  North 
month.  I 


West 
kog. 


T 


m** 


Jaoe  939^1(/ 
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■«^«HP 


10 


37  26 


16  32 


D^  of  the  magnetic  needle  (latitude 

88''  52^  and  longitude   16^  220 

75*76« 
Magnetic  intentity,  242   oscQlations  ; 

good  observation. 
The  curreat,  which  sets  E,  by  S' 

and  S.  Em  begins  to  be  felt 

Light  north-west  wind«  fine  weather* 
almost  in  the  parallel  of  Cape  St/ 
Vincenty  and  between  this  cf^[>e 
and  the  Azores  at  eighty  leagaes 
to  the  west  of  the  cape. 

Temperature  of  the  ocean>  16*2* ; 
temp,  of  the  air,  16® ;  thermome- 
ter exposed  to  the  Sun,  18'7*; 
Sun's  force,  3-7'. 

Hygrometer  at  noon,  47^  Deluc  (83*5 
Saassure).    At  three  in  the  afler 
noon,  60**  Deluc.  (86-2*  Sauss.) 

Dip  of  the  magnetic  needle,  75*36®* 
oscillations  242. 

Cyanameter,  14^;  blue  color  of  the 
sea,  nearly  calm,  44®. 


11 


'I  ■  ■ '         ■       ■■■-■■■  1— 

36  4  I  17  6  j  Temperature  of  the  sea,  15  2°  ;  temp^ 

of  the  air,  18'6 ;  weather  a  little 

cloudy*     At  seven  in  the  evening^ 

temp,   of   the   sea,    still    15*2®  I 

temp,  of  the  air,  17'4®;  sea  some^ 

what  ruffled. 

Hygrometer f  at  seven  in  the  evening 

51®  Deluc  (86*4°  Sauuure). 
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June 12 


North 
lat. 


. 


W«it 

long. 


PHYSICAL  OBURTATlOirS. 


36'*  e' 


17*  16' 


13 


34  30  16  55 


Calm>  hazy  weather ;  a  liule  nun  at 
nine  in  the  morning;  at  6fty 
leaffuea  distance  from  the  coasts  of 
Africa,  to  the  west  of  Cape  Blanco. 

Temperature  of  the  sea,  16-2**;  temp, 
of  the  air,  SO-tf*.  At  eight  in  the 
evening,  the  sea  16*2**;  the  air 

15-r. 
Hygrometer,  47-8*'  Deluc  (84*  Saus- 

sure). 


Variable  weather,  calm,  rainy.  From 
eleven  in  the  morning  clear  skj, 
withoatclouds;  in  the  night, breeze 
from  the  west. 

Temperature  of  the  sea,  IG^  (at  a 
depth  of  fifteen  metres,  15-r) ; 
temperature  of  the  air,  19-7 ; 
thermometer  exposed  to  the  Sun 
aO-S*;  Sun's  force  0-5*;  temper- 
ature of  the  air  at  eleven  at  night, 
18T. 

Hydrometer,  Mr&*  Deluc  (87-6  Saus- 
sure). 

Cyanometer,  \^\  blue  color  of  the 
sea  34*.  The  sky  has  a  reddish 
blue  tint,  almost  violet,  a  singular 
phenomenon,  which  1  have  also 
sometimes  observed  in  the  Pacifie 
Ocean,  especially  in  the  southern 
hemisphere,  and  without  the  sea 
being  green. 


I 

I 

L 
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Jane 13 


North 
Ut. 


Wert 
long. 


34'' 30/ 10*  56 


FHYSICilL   0B8BRTATI0KS. 


Dip  of  the  magDetlc  needle,  73-0^, 

foand  in  a  dead  calm. 
Magnetic  tnteruitj^f  234  oscillations^ 


14    32  16 


17     4 


To  the  east  of  the  isle  of  Madeira, 
at  forty-five  leagues  distanoe; 
strong  breeze  from  the  west ;  sea 
very  rough. 

Temperaiwe  of  the  sea,  notwith- 
standing the  height  of  the  waves, 
17*7^;    temperature  of  the    air, 

ie-8^ 

Dip  of  the  magnetic  needle,  71*90*, 
somewhat  doubtful  (latitude  31^ 
46',  longitude  17''  40* 

I  Magnetic  intensity ^  237,  very  doubtful. 


16 


30  36 1 16  64 1  Fine  weather,  sea  almost  entirely  calm. 

Temperature   of  the  water,    18-7^: 

temperature  of  the  air,  20«6*« 

Progreuive  variations  of  the  hygro- 

,  meter  and  thermometer  observed 

carefully  in  the  shade,  and  four 

metres  above  the  surface  of  the 


ocean: 

1 
Hours. 

Saiusure'ft 
hygrom. 
8d-3« 

Centigrade 
therm. 

21-2*  calm. 

22i 

86-7 

200  litUewind. 

23i 

8rv8 

20*0  idem. 

oj 

85-3 

21*4  calm. 

n 

84*2 

23-7  idem. 

3J 

84-3 

22*6  idem. 

6i 

85*2 

20*0  idem. 

.    n 

86-2 

19-8  idem. 
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Jane 15 

30*36' 

le^  54' 

StaCi  force,  8*1*;  thermometer  in  the 
shade,  20*6*;  thermometer  exposed 
to  the  Sod,  237*. 

Between  Cape  Aguer  and  the  Sal- 

« 

vage  islands,  twenty-three  leagaes 
east  of  the  latter.    Pilot's  reckon* 
ing,  compared  with  the  longitades 

t 

given  hj  the  marine  time-keeper. 

\ 

indicates  a  current  setting  toward 

the  south-east 

10 

29  18 

16  40 

Fine  weather;  westerly  wind,  very 
feeble ;  near  the  western  coasts  of 

r 

the  island  of  Lanzerota. 
Temperature  of  the  ocean,  lO-S** ;  air. 

189^ 

Cytmometer,   23^  («olor  of  the  sea 

/ 

40«). 
Sun's  force,  3*6*;   thermometer  ex- 

posed to  the  Son,  22*5^ 
Variations  of  the  hygrometer  and 
thermometer,  the  air  being  very 
little  agitated* 

I 

Sanssiiie't  jCendgrade 
Hoan.    Hygrometer.  Thermometer. 
2lJ           85-8*           19-6* 

22i          85*0            18-7 

23}           84-8            18-7 

0}          83*8            20*0 

J}          83*4            21-2 
2i           83*3            2V8 
3i           83*5            22*5 
4)          83-5      .      21-2 

\ 

6||           83-8             21*2 

• 

6}          85*0             19*3 
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of  the 
month. 


North 
lat. 


Jaiiel7 


^o^it 


18 


West 
long. 


raTSICAL    OBSJI^TATIOVS. 


!«•«< 


Cl^ar  weaOer,  calm  at  inteirals :  od 
the  coasU  of  the  small  aland  of 
Graciosa,  and  in  the  archipelago 
of  islets  that  lie  to  the  north  of  it 

Temperature  of  the  Ocean,  ,  in  the 
ohannel^  between  the  islands  of 
Alegranza  and  Santa  Clara^  wherw 
the  sea  is  only  sixtj-two  metres 
deep,  17^,  conseqnently  1*5 
colder  than  in  the  open  sea,  in  the 
same  p  arallel.Temperatare  of 
the  air,  20". 


29  6 


>^ 


19 


17  10 


Temperature  of  the  sea,  far  beyond 
sonodings,  18*7^;  temperature  of 
the  air,  lO'S'':  gentle  breese ;  clear 
weather*  Son's  force,  1*6^;  ther- 
mometer  exposed  to  the  Sun,  19*9'*. 


28  28 

18  33 

' 

ArriFai  in  the  road  of  Santa  Craz  in 

the  island  of  Teneriffe. 
Dip  of  the  magnetic  needle,  69'35^ 
Magnetic  /iif€ff«t/y,  238  oscillations. 
Abode  at  the  island  ofTeneriffe,  from 

the  19th  to  the  25th  of  June. 


25 


remperature  of  the  sea,    20* ;    air, 
18*8*;  strong  breeze  at  N.  £•  , 


26     I   5  15 


20  J7 


Temperature  of  the  ocean,  20"* ;  tem- 
perature of  the  air,  21 -2o, 

D^  of  the  magnetic  needle,  67*60*  • 
very  good  observation  (lat.  24*  53\ 
and  long.  SO""  QQ'). 
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Dm 
of  the 
mouth. 


Nortii 


Wert 
long. 


Jiine26 


27 


25ol5^ 


20,  IV 


PHYSICAL    09SE11VATI0KS. 


ImientHy^  238  osciUatioiis»  compoted 
in  calm  weather,  to  the  aonth-weat 
of  Cape  Bojador»  at  62  leagoeg 
distaDce. 


22  52 


22  13 


28 


21  30 


25  23 


Sea,  20» ;  air,  20-1* ;  fresh  breeze 
from  the  N.  £.,  the  Son's  force 
appearing  only  2*«  In  the  night, 
temperatare  of  the  air  19-3*. 

Air,  22"* ;  brisk  wind  from  the  N.  £• 
90  leagues  north  of  Cape  Yen). 

Dip  of  the  magnetic  needle,  64'65* : 
rery  good  observation  (lat.  21o  29', 
and  long.  26''  420* 

OscHlatioru  237. 


29       20    8    28  5i| 

Temperature  of  the  sea,  21*2';  air 

20,.     From  ten  in  the  morning  to 

five  in  the  evening,  the  thermome. 

» 

ter  did  not  vary  0*8%  while  the 

■ 

1 

breeze  blew  very  strong* 
Dip  of  the  magnetic  needle,  63-62*. 
Oscillations  236  (at  60  leagues 
N.  N.  W.  of  the  island  of  Santa 
Antonio) ;  latitude  19*  54',  longi- 

tude  28.  W. 

30 

18  53 

30  41 

Tenqterature  ot  the  sea,  21*8* ;   tem. 
.perature    of  the  air,   21*2.;  fine 
weather. 
Cjfonometer,  22*4«. 

- 

Hygrometer,  449  Delac  (81*5*  Saos- 

• 

sure). 

L 
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PHYSICAL   OBSERVATIONS. 


July  1 


17**  57^ 


33'  14 


Sea,  2-2-4' ;  air  24*8°,  Wind  i\  .E., 
inoderate;  cloudy  weather.  Du- 
riug  the  night  thick  fog»  which 
lowered  the  thermometer  at  one  in 
the  momiog  to  2l'8°' 


17  26 


35    e 


Sea,  22-6^;  air,  23®:  dull  weaker. 

a  few  squalls.    Few  variations  in 

the  meteorological  iAstmments, 
Centig.     Deluc's 


Hours.  therm. 

laftem*  22-7'* 

2  22-9 

4  23*0 

5  22*9 
9  evening  22'2 

10  21-2 


hygrom. 

51*     (86  Saus.) 
5 

51 
53-2 


l-a"]   raw 

1-2  I  ^ 

}  ram; 


weather 

without 

wind 

N.  E. ;   fee^ 


55-2 

57    (39*  Saus.)* 


16  4] 


36  31 


Temperature  of  the  sea,  22'5'.     Va- 
riations of  the  instruments : 

Deluc'a 
hrs.  ther.  hygrom. 

17  227»    56-8«»    (887oSaua.)  dull. 

18  22'6     57*0    Sun  risiDg,  very  soft  rain 
20    22-6      56-2    dull. 

0  22-8  560' 

1  22-8  590 

2  231  59-5 

3  22-7  620 
6  21-8  60*2^ 

II    22*7      57*0    blue,  stars  beautiful. 


yery  soft  rain,  scatter- 
ed crops,  which  do  not 
touch  the  hygrometer, 
and  scarcely  any  way 
affect  the  hygroscopiciu 
state  of  the  air. 


16  19 


39  19 


Sea,  22-5»;  air,  22». 

CyanometeTf  23-5*.  Sky  very  clear. 
At  night,  wind  N.£.  very  fresh, 
followed  by  squaUs,  and  electric 


ram. 
2p 
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ii»i* 


PHYSICAL    OBSERTAtlOllS. 


Julj4 


16*  19'  3y  Id' 


Thermometer^  the  whole  day,  between 
22*  and  23-6*;    kygramtter  be- 
tween 87*^  and  S^^,  Saussare's 
division. 


16  18 


21 


Sea,  230« ;  air  22 2* 
Variations  of  the  meteorological  in- 
struments : 


hours. 

at  23 
0 
2 
3 
6 
12 


Centig. 
thetfni* 

21«9 

23-2 

23'4 

23-4 

23*1 

23*3 


Dduc's 
hygrom. 

812* 

61-5 

600 

61-2 

630 

63-4 


Dull  and  cloudy  weather. 


6 


14  67 


^■MMrfM 


I 


14  20 


44  4(^ 


Hf9k    Them. 
15       22rf* 


Temperaiwre  of    the  Ocean,  23-7*; 
temp,  of  the  air,  22*8*. 

Dduc's 
hygtrom. 

68-6*  > 

66-5 

65-5 

66-4 

65rO 

65*2 

660 

Saussare's  hygrometer  would  haif* 

remained    between     92*8^    and 


18 

20 

22 

0 

7 
12 


22-7 
23*3 
23*1 
23-6 
23*6 
JiS-5 


DuQand 
y    cloudy 
Heather. 


94-4^ 


47  38 


In  the  midst  of  the  ocean  between 
Africa  and  South  America,  easter- 
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Days 
of  tfaa 
month. 


July  7  14**  to'  4T  ^8 


West 


■Mia^h 


PRT8ICA1.   OBSXRVATIONB. 


' 


8 


13  61 


49  43 


lywind  very  briik,  tkj  «li|^tiy 
dull ;  seft  very  fin«^. 

Hn. 

OCT.  I 

64-d«  (92'4<»  SaoM.) 

62*e 

61 

68*5 

26-0  (88*3''  SaoM.) 

67-2 

61-0 
Cymometer  at  Oft  30^,  the  sky  being 

without  vapors,  32'6*. 
Dip  of  the  magnetic  needle,  56*30^; 
osciUations,  239;    good   observa- 
tion  (latitude  14^^  16'  aad  long:, 
4^3^). 


14 

18 

90 

0 

4 

8 

11 


«rt. Ddiic's 

ineriB.  * ^ 

u3rgroiii. 

28-7* 

28-3 
24-4 
24-2 
23-8 
23-9 


Temperature   of  the  ocean,    24-7*; 

temp,  of  the  air,  23*6^. 
Cyanometer  only  17*,  and  yet  the  sky 

perfectly  blue,  without  clouds  or 

visible  vapors :  bke  color  of  the 

ocean,  83".       > 
Fine  breeze,  sea  beautiful,  at  200 

leagues  distance  from  FreiM:h  Guy« 

ana  to  the  N.N.E. 

Delud's 
hygrokn. 

68* 

67 

66-2  (dS-d*"  Sauss.) 

690 

62*2  (91*4  Sanss.) 

2  F  2  \ 


Hrt. 

Thenn. 

20 

23-5» 

2 

23*0 

4 

23-0 

7 

22-8 

12 

22*3 

142 


Days  of 

the 
month. 


North 
Ut 


West 

long. 


PQT8ICAL   0B8BRTAT10V9. 


Julj9 


O  €kJ 


18'  2 


52*  68^ 


Sea  rougb.    Pretty  strong  breeze. 
D^  of  the  magnetic  needle,  60*67* 

good. 
OteUlatiofu,  234 ;  a  little  doubtfoL 


10 


12  34 


11 


Jl  17 


64  10 


57  47 


Fine  breeee,  very  clear  sky. 
Cyancmder  only  10*;   color  of  the 

sea  36.\ 
Temperature  of  the  air  from  17^  to 

lOi"  between  24-6'*  and  23-8^ 
Hj/gromeier,  during  this   time,    be. 

tween  B8'6^  and  OO"*  Sanssnre. 

Fine  weather,  light  wind. 

Ddac'i 


Hours. 
IB 


Centig. 
therm. 
24-2'» 


hy^rom* 
60* 


20  24*8  69 

21  26*2  68*3 
23          26-0             69 

0  26-2  68-6 

2  26«6  67 

8  260  60 

11  23-7  68 

Hygrometer  of  Saussare  constantly 
between  89^  and  OO-T';  on  the 
meridian  of  Sarinam,  at  80  leagues 
distance  from  the  Oroonoko  and 
from  Barbadoes;  during  the  night 
a  little  rain  and  a  beautiful  lunar 
rainbow. 


143 


Davs 

of  the 
uonth. 

North 
Ut 

West 
long. 

YHTSICAL   OB8ERVATIOK9* 

July  12 

10*46^ 

60^64' 

i 
• 

A  smart  breeze,  particularly  during 

the    night;     >rind    east,     pretty 

strong ;  sea  rough ;  very  fine  sky, 

not  free  from  vapors. 
Temperature    of  the    ocean,    25*8*; 

temp,  of  the  air,  25'3'« 
Ci/anometer,  14*4^ 
Saussnre's  hygrometer,  the  whole  day, 

from  88*5''  to  90% 
Dfp  of  the  magnetic  needle,  46*95^' 

oscillations,   229   (good    obsarva. 

tion). 

13 

IL  l(i 

62  45 

Cloudy,  with  squalls;  very  strong 
east  wind;  very  high  sea;  a  little 
rain :  distance  one  league  east* 
south-east  of  the  north  cape  of  the 
island  of  Tobago, 

Tempetature  of  the  ocean,  26*8® » 
temp,  of  the  air,  25-1^. 

Hygrometer,  from  90**  to  91-8°  (Sans- 
sure*s  division). 

» 

14 

11  1 

64  51 

Temperature  of  the  ocean,  25  6**; 
but  on  the  shoal,  which  extends 
from  the  island  of  Tobago  to  that 
of  Grenada,  28-1'*;  temp,  of  the 
air,  25°. 

Saussure's  hygrometer,  91*^  to  92*7®. 

Dip  of  the  magnetic  needle,  47'5** ; 
oscillations,  237;  good  observa- 
tion. The  mountainous  coast  of 
Faria  seen  at  4  leagues  distance  : 
slight  breeze ;  fine  and  serene  wea- 
ther. 
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Jol^l6JlO*5l' 


I 


08*  I2n  Wind  north-east,  feeble ;  fair ;  sea 
▼ery  fine. 
Temperature  of  the  ooeaoi  on  the 
shoal  near  Ponta  Araya,  23-4*; 
open  sea,  26*2^;  and  at  five  miles 
distance  N.  N*  E.  of  the  port  of 
Camana  the  temperatore  of  the 
surface  of  the  ocean  was  only 
22*2^,  IhoQgh  we  had  no  bottom 
at  sixty  falhoms  depth.  Is  this 
cold  owing  to  the  carrent,  that 
comes  from  the  shoals  of  the  island 
of  Margaretta?  In  very  narrow 
seas,  for  instance  in  the  Baltic, 
the  temperatore  of  the  water 
changes  also  very  suddenly.  In 
the  port  of  Cumana,  the  water  of 
the  sea  kept  in  1799  and  1800 
constantly  between  25  and  26  de* 
grees,  the  temperature  at  low  wa* 
ter  being  often  0'8"  higher  than  at 
high  water. 
Temperatwre  of  the  air,  38*7^ 
Hygrometer^  86^  Saiissure. 


16  1 10  28J66  30 


Arrired  at  the  port  oi'  Cumana. 
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JOETVBMINATION  OF  THE   HEIGHTS  OF  fiKVERAL 
POINTS   IN   THE   ISLA(ID   OF  TENERIFFE. 

I  sliall,  in  this  diiflertadon, '  discvis  the  trigonometrical 
and  baroBotrical  measarements,  made  withio  the  lait  cen* 
tury,  by  varioas  traTeilert,  who  hare  Ttsfted  the  island  of 
Teneriffe  ;  and  at  the  same  time  gi?e  an  historical  sketch  of 
the  attempts,  which  hare  been  made  to  ascertain  the  height 
of  the  Peak  of  Teyde,  and  of  the  most  remarkable  points  on 
the  road  leading  to  the  top  of  this  Toleano.  It  is  highlj  in. 
teresting,  not  to  the  science  of  geology  alone,  to  know  witn 
precision  the  absolute  height  of  this  mountain ;  this  know* 
ledge  is  also  necessary  to  perfect  the  charts  of  the  Canary 
Islands,  because  Messrs.  de  Bordit  and  Varela,  at  the  time 
of  the  voyage  of  the  frigate  la  Boussole,  made  use  of  the  Ter. 
ileal  angles  of  the  Peak  |ind  the  azimuths,  to  aacertain  the 
relative  distances  of  Teneriffe,  Gomera,  and  Palma. 

Although  as  early  as  the  year  1648,  the  experiments  of 
FascaKand  Perrier  had  proved,  that  the  barometer  might  be 
successfully  applied  to  measures  of  height,  it  is  however  only 
since  the  beginning  of  the  18th  century,  that  we  have  accu* 
rate  ideas  of  the  elevation  of  a  few  mountains.  Riccoli  still 
gave  ten  Italian  miles,  and  Nichols  fifteen  leagues  of  height 
to  the  Peak  of  Teyde  *•  Eden  did  not  attempt  to  measure 
the  height,  though  he  reached  the  summit  of  the  volcano  in 
1715.  His  voyage  +  however,  the  earliest  that  was  publish- 
ed, fixed  the  attention  of  the  geographers  and  natural  philo. 
sophers  of  Europe  ;  and  the  first  attempt  at  measuring  the 
height  of  the  Peak  was  made  by  P.  Feuillee  |  In  1724.  This 

*  Zach,  Joum.  Astron.,   1800,  t.  i,  p.  390.      Vipyra, 
Noticias  liistoricas,  t  i,  p.  234. 
+  Phil.  Trans.,  vol.  xxvii,  p.  317. 
X  Manuscript  Journal  of  Pcre  Feuillee. 
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irareller  found  by  trigonometrical  meaflurement  the  absolute 
height  to  be  2313  toises.  La  CaiUe,  speaking  of  this  mea. 
surement  in  the  Memoirs  of  the  Academy  *,  expressed  his 
doubts  of  the  accuracy  of  the  result.  These  doubts  have 
been  reriTed  by  Bouguer ;  who,  in  fixing  the  Umits  of  the 
perpetual  snows  under  different  xones,  has  examined^with 
his  usual  sagacity  P.  Feuillce*s  operations ;  and  he  concludes^ 
that  the  height  of  the  Peak  does  not  exceed  2062  toises  +• 

There  exists  also  another  measurement  of  this  mountain^ 
made  daring  the  voyage  of  P.  Feuillee  by  Mr.  Vergnin. 
This  measurement,  merely  barometrical,  has  been  hitherto 
neglected  ;  because,  baring  been  calculated  according  to  the 
method  of  Cassini,  it  had  given  the  excessive  height  of  2624 
toises  t-  This  error,  which  exceeds  two.fifths  of  the  total 
height  of  the  volcano,  will  be  reduced  to  one-twentieth,  if 
the  method  of  Laplace,  and  the  coefficient  of  Ramond,  be  ap. 
plied  to  the  observations  of  Mr.  Verguin  ;  and  if  we  suppose, 
what  is  probable  enough  in  a  latitude  so  southerly,  that  the 
pressure  of  the  air  did  not  very  sensibly  change  in  the  space 
of  three  days.  On  the  31st  of  July,  1724,  P.  Feuillee's 
barometer,  at  the  port  of  Orotava,  stood  at  27  inches,  0-7 
lines.     On  the  3d  of  Apgust  the  same  instrument  was  found 


*  Mem.  de  TAcademie,  1746,  p.  143.  Voy,  de  la  Flore, 
t,  i,  p.  114. 

t  Fig.  de  la  Terre,  p.  48.  Deluc,  Rech.  sur  les  Mod.  de 
r  Atmosphere,  §  280  and  763.  Notwithstanding  the  examina- 
tion of  Bouguer,  and  the  well  known  measurement  of  Borda, 
we  still  find,  in  severitl  physical  works,  the  height  of  the 
Peak  estimated  at  2097,  2180,  and  2270  toises.  See  the 
tliird  edition  of  Marsden's  valuable  History  of  Sumatra, 
published  in  1811,  p.  14;  aud  Breislack's  Geology^  t.  i, 
p.  6,  in  which  the  table  of  heights  swarms  with  iypogra^ 
phical  errors., 

t  Mem.  de  TAcademie,  1733,  p.  45. 
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on  Monte  Verde  at  S3  inches,  0  lines,  and  at  the  top  of 
the  Peak  at  17  inches,  5  lines.     P.  Fenill^  mentions  neU 
ther  the  temperature  of  the  air  at  the  two  stations,  nor  the 
correspondent  obserrations  made  at  the  same  hours  on  the 
coast.   TraTellers  themselres,  at  that  time,  constructed  their 
barometers  on  the  spot ;    and  meteorological  instruments 
were  utterly  unknown  at  Orotara  and  at  Santa  Cruz*     The 
observation  on  the  top  of  the  yoicano  hating  been  made  in  a 
season  when  the  yariation  of  the  barometer,  on  the  coasts  of 
Teneriffe,  seldom  exceed  in  the  space  of  three  days  one  or 
two  lines,  we  may,  in  calculating  the  height  of  the  Peak^ 
take  for  our  basis  the  height  of  the  mercury  obserred  on  the 
31st  of  July.     Supposing  twenty. two  centesimal  degrees  for 
the  temperature  of  the  coast  several  hours  before  the'  Sun 
passed  the  jneridian,  and  five  degrees  for  the  temperature 
of  the  air  at  the  top  of  the  volcano,  which  is  conformable  to 
the  law  of  decrement  of  heat  in  those  regions ;  I  find,  by 
Mr.  Laplace's  method,  two  thousand  and  twenty.five  toises^ 
or  one  hundred  and  twenty  toises  more  than  is  giv^  by  the 
trigonometric  measurement  of  Mr.  de  Borda.     Whatever 
altejration  we  make  in  the  estimation  of  the  temperature,  and 
of  t|ie  barometrical  height  at  Orotava,  it  will  still  be  found^ 
and  this  fact  is  very  remarkable,  that  the  barometric  mea« 
silrement  of  Mr.  Yerguin  is  much  more  accurate  than  the 
geometric  measurement  of  P.  Feuillee.     The  error  of  the 
latter,   in  which  the  level  of  the  ground  employed  for  the 
measurement  of  the  base  was  neglected,  is  almost  three  times 
as  great  as  the  error  of  the  barometric  measurement,  which 
we  have  just  stated. 

The  observations,  which  P.  Feuillee  made  at  the  town  of 
Laguna,  indicate  nearly  the  absolute  height  of  this  place, 
so  well  known  fur  it's  great  coolness.  Taking  the  barome* 
trical  average  of  two  months,  during  which  the  extreme  de« 
viations  amounted  only  to  four  or  five  lines,  we  find  at  La<« 
guna  25.  inches,  11  lines,  and  at  the  port  of  Orotava  27 
inches,  10  lines.    Now,  supposing  the  temperatures  of  these 
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tvo  fUtioni  at  fif(t«a  and  twenty  degrees  of  Retomiir*!  tker* 
nnometer,  I  obtain  by  Laplace's  method,  three  hundred  and 
thirttien  toises  for  the  town  of  Laguna.  This  height  would  be 
aiigmeated  only  fixty-si;^  toisc  s,  or  one-fifth^  if  26  inches  3 
lines  were  t^^en  for  the  mean  height  of  the  column  of  mer* 
cury  at  the  port  of  Orotava ;  though  it  is  well  known»  that 
p.  Feuiliee's  barometer,  by  no  means  well  freed  from  air, 
was  constaqtly  six  or  eight  lines,  or  eren  more,  too  low  *« 
Mr»  Licbteastein,  who  has  made  an  interesting  journey  into 
the  interior  of  Africai  reckons  the  al>soln|£  height  of  La« 
guna  two  or  three  thousand  feet  abpre  the  loTel  of  Uio 
coasts +» 

.  Andanson,  in  his  Toyago  to  Senegal  t,  states,  '^  that  the 
fleTatioa  of  the  Peak  of  Teyde  (in  1749)  was  found  to  be 
more  than  two  thousand  toises/'  It  is  probable  that  this  re^ 
lult  was  founded  on  a  base  meaanred  by  the  log,  and  on  an 
operation  made  under  sail  by  Mr.  Daprts  do  Mannevilette, 
commander  of  the  Tessel  of  which  Andanson  waa  on  board, 
.  Dr.  Heberden  $,  in  the  narratiye  of  his  excursion  to  the 
top  of  the  Peak  in  17^2,  says  he  found  the  absolute  eleva* 
tion  of  the  volcano  to  be  16396  English  feet,  or  2408  toises. 
^^  This  result,"  adds  he,  <<  has  been  confirmed  by  two  other 
operations,  which  I  haTe  successiTely  executed :  it  is  also 
entirely  conformable  to  the  results  of  two  trigonome^cal 
operations  made  long  before  by  Mr.  John  Crnss,  English 
consul  at  Santa  Cms  in  Tenerifife."    Here  are  fire  measure. 


*  Feuiliee's  barometer  at  the  top  of  the  Peak,  17  Inches 
b  lines.  Borda's  barometer  at  the  same  point, ^18  inches 
0  lines.     Lamanon's  barometer,  18  inches  4  lines. 

t  Allgem.  Geog.  Ephemer.  1806,  p.  51, 

t  Vol.  i,  p.  8. 

§  Phil.  Trans.  toK  xlrii,  p.  353.  Cook's  second  Voyage 
round  the  World,  vol.  ii,  p.  282.  Barrow,  Voyage  k  la 
Cochin  Chine,  t.  i^  p.  69. 
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meats,  wUch  it  b  stated  agree  perfectlj  well  wldi  eadi  other, 
and  in  wliicli  there  is  an  error  of  more  than  fire  hundred 
toises,  or  a  fourth  part  of  the  total  height  of  tiie  Peak.  Dr. 
Heberden  llyed  seven  years  at  Orotaya ;  we  must  regret^ 
tlutt  he  enters  into  no  detail  on  the  nature  of  the  instruments 
employed  by  him  and  Mr.  Cross,  or  the  values  of  theangles^ 
or  the  length  and  leyelling  of  the  base,  on  which  the  trian^ei 
fiq>ose.  The  whole  of  these  operations,  which  we  have  just 
mentioned,  deserve  no  more  credit  than  those  of  Don  Manuel 
Hernandez  *  ;  who  asserts,  ihat  he  found,  in  1742,  by  geo- 
metrical measurement,  the  height  of  the  volcano  to  be  2058 
toises,  and  consequently  200  toises  higher  than  Mount  Blanc* 
We  are  indebted  to  Borda  for  the  knowledge  of  the  real 
elevation  of  the  volcano  of  Teneiiife.  This  excellent  geo* 
metrician  obtained  an  exact  result  after  having  fallen  into  an 
error,  which  he  attributes  to  the  negligence  of  one  of  his 
coadjutors.  He  took  three  measurements  of  the  Peak ;  'two 
geometrical,  and  one  barometricid.  The  first  geometrical 
measurement t,  executed  in  1771,  gave  only  1742  toises; 
and  as  long  as  it  was  considered  as  accurate,  Borda  and 
Plngre  found,  by  operations  made  under  sail,  the  height  of 
the  Peak  1701  toises  t.  Happily,  Borda  visited  the  Canary 
Islands  a  second  time,  in  1770,  conjointly  with  Mr.  de  Chas- 
tenet  de  Puysegur ;  and  he  then  executed  a  more  accurate 
trigonometrical  measurement,  of  which  he  published  the  re- 
sult only  in  his  Supplement  to  the  Voyage  of  the  Flora  §• 
We  there  find  '^  that  the  principal  cause  of  the  error  com- 
mitted in  1771  had  been  a  mistake  in  the  indication  of  an 

*  Borda,  Voyage  de  la  Flore,  t.  i,  p.  88. 

t  Ibid,  t.  i,  p.  89. 

t  **  All  the  parts  of  our  work  reciprocally  confirmed  each 
other,  and  concurred  in  the  same  determination.'*  Ibid.,  t.  i, 
p.  120.     Jonm.  de  Phys.  1770,  p.  00  ;  and  1779,  p.  129. 

§  Vol.  i,  p.  378. 
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ugle^miniited  In  the  register  as  being  thiriy-three  minutes, 
while  it  was  in  reality  found  to  be  fififcy-three  minutes." 

The  result  of  the  trigonometrical  measurement  made  in 
1776  is  1906-toi8es  ;  it  is  this  which  is  now  most  generally 
adopted,  and  on  which  u  in  great  part  founded  the  position 
of  the  Canary  Islands,  in  Varela  and  de  Borda*s  charts. 
I  trust)  that  I  shall  render  a  senrice  to  naturalists,  philoso- 
phers, and  narigatorSy  in  here  recording  the  detail  of  the 
operations  made  during  the  voyage  of  the  frigate  la  Bonssole, 
and  taken  from  the  Taluable  manuscript  which  I  mentioned 
in  the  preceding  chapter  *•  It  were  to  be  wished,  that  Mr. 
de  Borda*s  Journal  was  published  entire.  The  results  it 
contains  are  found  in  the  Carte  particuiih'e  dei  Isles  Canor 
ries^  d'aprhjes  Observaiions  de  la  Boussole  et  de  l^Espiegle, 
1776.  This  chart,  the  best  of  all  tliat  have  hitherto  ap- 
peared, forms  a  part  of  the  collection  published  by  the  I>ep6t 
of  the  Marine,  at  Faris. 

'^  The  measurement  of  the  Peak  of  Teneriffe,"  says  Mr.  de 
Borda,  '^  was  not  an  object  of  mere  curiosity,  but  was  essen- 
tially connected  with  our  nautical  labors.  It  was  necessary 
for  us  to  know  the  exact  height  of  this  Tolcano,  in  order  to 
avail  ourselves  of  the  obserrations  of  apparent  height  which 
we  had  made  at  several  points  of  the  island  of  Teneriffe,  Go. 
mera  f ,  and  Canary,  and  which  were  to  serve  for  ascertain** 
ing  the  longitudes  and  latitudes  of  those  points. 


*  Vol.  i,  p.  142.  The  manuscript  of  the  Dep6t  is  190 
pages  in  4to  ;  it  was  copied  from  the  original,  by  Mr.  de 
Fleurieu.  I  am  indebted  for  the  communication  of  it  to  the 
kindness  of  Viceadmiral  Rosily.  . 

t  At  the  port  of  Gomera,  for  instance,  Mr.  de  Borda 
found  the  angle  of  altitude  of  the  Peak  4^  V.  An  azimuth 
placed  the  mountain  East  24*  17^  north.  Supposing  it's  ele- 
vation abore  the  level  of  the  ocean  1904  toises,  we  find  the 
port  of  Gomera  distant  from  the  Peak  0**  27'  18^^ 
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"  The  groand  in  the  neighboarhood  of  the  port  of  Oro. 
tara  being  unequal,  and  intersected  with  Tales,  it  was  not 
possible  for  us  to  find  a  base  extensive  enough  to  determine 
the  distance  of  the  Peak  bj  a  single  triangle,  and  we  em. 
ployed  three.  We  measured  near  La  Paz,  a  coantrj  house 
of  Mr.  Gologan,  our  first  basis  *,  a  6,  of  329*5  toises  ;  by 
means  of  this  we  calculated  a  second,  a  Cy  ot  6l4  toises  * 
and  afterward  a  third,  c  </,  of  1536  toises.  The  point  c  was 
the  summit  of  the  hill,  called  by  the  natiyes  the  Montanne 
del  Puerto^  which  commands  the  town  of  Orotava.  The  sta. 
tion  dis  the  western  extremity  of  a  gallery  of  the  house  of  Co. 
lonel  Franqui,  at  the  rilla  del  Orotava,  near  the  dragon.treo 
io  celebrated  for  it's  size  and  age.  It  appears  that  the  base 
of  P«  Feuill^e  had  been  measured  on  a  plain  sufficiently  large, 
but  not  horizontal,  at  the  foot  of  the  hill  of  La  Paz,  near 
Mr.  Cologan's  country  house.  Our  base  a  b  was  measured 
successiyely  by  two  different  parties :  the  first  found  it  1377 
feet  6  inches,  the  second  1377  feet,  3  inches,  6  lines.  Both 
made  use  of  three  rods  of  fifteen  feet  each,  carefully  measured 
by  a  three  foot  rule,  which  Mr.  Yarela  had  compared  at 
Cadiz  with  the  PeruTian  toise  of  Mr.  Goden.  The  following 
were  the  angles  taken  with  a  quadrant  of  a  foot  radius,  made 
by  Ramsden. 


Triangle  a  b  c 
6ac=85<*53'55'^ 
a  6  c  =  73     8  55 
bcazz^  57  15 


180    0     5 


Triangle  a  cd.     i     Triangle  c  P  d 


Jac  =85*58'40'1 
dca=  70  30  55 
adc  =  33  40    8 


170  59  43 


cdP  =  94*  0*40" 
dcP  =  76  34    0 


We  measured  the  three  angles  of  the  triangles  ab  c  and 
c  d.    As  in  the  triangle  c  P  d  this  kind  of  Terification  could 


•  See  Plate  1. 
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Bot  b«  enplojed,  I  mftfiired  wltk  ih%  greateti  e3nieiii«9§  tli« 
two  aoglet  cdPf  BnAdt  P,  bj  ■Maoi  of  a  refleetiag  cir«le  ; 
and  I  found  only  from  8  to  10  leconds  of  difference.  Heaco 
it  foUows,  that  the  angle  at  the  Peak,  il  P  c  ia  9"*  ^y  30^* 
We  find  also  a  c  =  5086*9  feet ;  a  d  =  8647*3  feet ;  edt:^ 
0159«5  fiset ;  cP  ::^  6i8i4  0  feet ;  aad  i/  P  =  544W-0  feet 
The  vertical  uigki  give  the  following  heights  of  the  Peakj 
or  of  the  different  stations  from  one  anotiiefr.  Akitnde  of  the 
Peak  seen  from  point  dy  =  10423'S  feet ;  the  same  seen  from 
the  point  e,  s  illl6feet ;  that  of  the  point  d  aboTo  the  point 
«,  =:  733*6  feet ;  the  same  abore  the  point  e  =:  637*6  feet ; 
and  that  of  the  point  c  abore  the  point  m  :z.  47*3  feet« 
From  these  data,  the  height  of  the  Peak  aboTe  the  point  d 

being  .  -  .  .  .         iO^-i 

if  we  add  the  height  of  the  point  if  aboTe  the  point  a  733*6 
we  have  a  first  height  of  the  Peak  above  the  point  a  11156*8 
In-ihe  same  manner,  that  of  the  Peak  above  the 

point  c  being  .  -  •        11116  0 

If  we  add  that  of  the  point  c  shore  the  point  a  47*3 

we  hare  a  second  height  of  the  Peak  above  the 

point  II         ....        11163*4 

Taking  the  mean  of  these  two  resnlts^  we  find  11160  feet ; 
and  on  dedocting  for  the  effect  of  the  refraction  13*7  feet, 
we  have  11146*3  feeU  It  now  remains  to  determine  the 
height  of  the  point  a  above  the  level  of  the  Ocean.  The 
depression  of  the  horizon  of  the  sea,  at  a,  was  1 7'  77^,  and 
at  (f ,  Si'  ^5**,  According  to  these  depressions,  fhe  point  d 
is  raised  above  the  level  of  the  Ocean  %83'6  feet ;  and  on 
adding  this  quantity  to  the  height  of  the  Peak  *  above  the 

*  Mr.  de  fiorda  had  found,  on  his  first  calculation,  1904 
toises,  assuming  nineteen  feet  for  the  effect  of  the  refraction. 
He  has  not  indicated  ihe  apparent  altitudes ;  but  we  maf 
4«duce  them  from  the  values  of  J  P  and  c  P.  At  c  the  Peak 


10B 

point  dj  we  hare  11430  feet    absolute  height,  or    1905 
toises." 

The  third  measnferoent  made  by  Mr.  de  Borda  was  a 
barometrical  one.  We  hare  extracted  the  following  details 
also  from  the  Manuscript  of  the  D^'pot,  and  find  them 
liearlj  agreeing  with  the  results  pablished  by  Mr.  CataniUes 
in  1790)  from  the  Manuscript  of  Don  Jose  Varela  in  the 
Anales  de  Cienciai  natnrales  *.  ^^  Mr.  de  Borda  left  Santa 
Cruz  the  27th  of  September  1976.  He  was  accompanied  by 
forty  ^rsons,  among  whom  were  elerea  officers  of  the 
Frend  and  Spanish  nayy*  They  were  pft-oyided  With  ya- 
riadon  compasses  and  dipping  needles,  a  time-keeper,  se. 
yeral  thermometers^  and  two  exceilent  baronetefs^  which 
bad  been  compared,  at  the  port  of  Orotaya,  with  the  baro. 
meter  of  Mr.  Pasley,  a  Scotch  merchant  f .  On  their  return 
from  the  Peak|  Ihese  iostrnments  were  yerified  anew  ;  tho 
difference  remained  absolutely  the  same,  and  by  the  inter- 
polation of  a  great  number  of  observations  made  hourly  by 
Mr.  Pasley,  the  following  differences  were  found  : 

musthaye  subtended  a  yertical  angle  of  1 1*"  39^  IS''.  A  slight 
error  appears  in  the  altitudes  of  cf  aboye  Cy  and  of  caboye  a. 
At  the  pert  of  Orotaya,  at  the  house  of  Mr.  Cologan,  the 
apparent  altitude  of  the  yolcano  was  found  to  be  11**  29^  35*. 
An  aCimuth  gaye  for  the  position  Sooth  29''  44^  west, 
whentfe  resiilts  a  distance  of  0*  9'  45^^ 

*  T.  t,  p.  295.  1  knew  not  from  what  misunderstanding 
it  Is  asserted,  in  this  same  work  (t.  i,  p.  85),  that  I  had 
found  the  height  of  the  Peak  1917  toises. 

t  Mr.  Pasley  declared,  that  he  had  not  obserred,  for  seye* 
ral  years,  Reaumnf 's  thermometer,  at  the  port  of  Orotaya, 
aboye  22''^|  or  bel#w  1^^. 
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*^  From  eight  In  the  eyening  of  the  90th  of  September, 
to  half  after  ten  in  the  morning,  of  the  first  of  October,  the 
barometer  had  Tarted  only  0*2  of  a  line.  According  to  the 
barometric  method  of  Deluc  *,  we  find  the  following  heighU, 
adding  11  toises  for  the  elevation  of  Mr.  Paslej's  house 
aboye  the  leyel  of  the  sea :  Hno  del  DomajitO|  516  toises  ; 
Station  of  the  Rocks,  1518toises  ;  Cavern  of  Ice,  1757  toises; 
foot  of  the  Piton  1847  toises ;  Summit  of  the  Peak,  1939  toises.'' 

I  have  recalculated  Mr.  de  Borda's  obserrations,  con* 
jointly  with  Mr.  Matthieu, after  the  method  of  Mr.  Laplace ; 
and,  sopposing  the  temperature  of  mercury  equal  to  that  of 
the  air,  and  reducing  the  station  to  the  level  of  the  sea,  we 
obtained  for  the  Pino  del  Dornajtto  533  toises ;  for  the 
Estancia  de  los  Ingleses^  1555  toises ;  for  the  Cavern  of 
Ice,  1799  toises  ;  for  the  Foot  of  the  Piton,  IS92  toises  ; 
for  the  Top  of  the  Volcano,  1976  toises.  This  last  result 
differs  from  that  of  the  trigonometrical  measurement  twice 
as  much  as  the  height  obtained  by  the  formula  of  Deluc* 
We  shall  discuss  farther  on  the  causes  of  error  thai:  may 
have  affected  the  particular  operations* 

It  commonly  hi4)pens,  when  the  application  of  small  cor« 
rections  to  barometrical  and  thermometrical  heights  is  in 
question,  that  travellers,  who  have  made  observations  to* 
gether,  do  not  fix  on  the  same  numbers,  as  means  of  good 
observations. 

Messrs.  Varela  and  Arguedas  give,  in  their  memoir  on  the 
measuri^mentof  the  Peak,  the  following  barometrical  heights : 

Sncli*      Hn. 
1.  Pino  del  Dornajito  -  25    0-86  Th.  17^  R. 

Level  of  the  Sea         -         *        28    400  103 


*  Compare  Fleurieu  in  Marchand'«  Voyage,  t.  it,  p.  11. 
Forster  <Observat.  during  a  Voy.  round  |he  World,  vol.  i, 
p.  22)  allows  the  Peak  12340  english  feet,  or  1P31  tpis^^ 
from  Borda's  barometrical  measurement. 

20 
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incL 

.     lia. 

19 

9-81 

Th.  9* 

28 

8-72 

191 

18 

8*98 

IH 

28 

3-51 

18J 

18 

389 

9i 

28 

3-51 

19^ 

18 

Oil 

8J 

28 

8-72 

ifia 

2.  Estacion  de  los  Ingleses 
Level  of  the  Sea 

8.  CueTa  de  la  Nieva 
Level  of  the  Sea 

4.  Foot  of  the  Sagar  Loaf 
Level  qjf  the  Sea 

6.  Top  of  the  Peak 
Level  of  the  Sea 


Mr.  Varela  findS)  I  know  not  after  what  formula,  534 
toises  for  the  first  statioo,  1531  toises  for  the  second  station, 
1780  toises  for  the  third  station,  1864  toises  for  the  fonrth 
station,  and  1940  for  the  fifth  station.  The  small  dtjOferences 
which  may  be  observed  between  the  barometrical  heights  in. 
dicated  by  the  Spanish  navigators,  and  those  laid  down  by 
Mr.  de  Borda,  arise  in  a  great  measure  from  the  one  being 
reduced  to  the  level  of  the  sea.  while  the  others  refer  to  the 
height  of  the  ground  where  stands  Mr.  Paslej's  hoose. 

At  the  time  of  La  Perouse's  Voyage  in  1785,  Mr.  La- 
raanon  carried  a  barometer  to  the  top  of  the  Peak  of  Tene. 
rlffe.  The  observation  of  this  naturalist*,  calculated  by 
Mr.  von  Zach,  gives,  by  Mr.  Delnc's  method,  1856  toises; 
by  that  of  Sir  G.  Shuckburgh,  1893  toises,  and  by  that  of 
Roy,  1889  toises.  The  result  of  the  same  barometric  ob. 
servation,  according  to  Mr.  Laplace's  formula,  is  1902 
toises. 


*  See  vol.  i,  p.  188.  Zach.  Joum.  Astron.,  1800,  p. 
396.  We  are  surprised  to  see,  that,  at  a  time  when  the 
useful  labors  of  Deluc,  Shuckburgh,  and  Tremblay,  on  the 
barometic  formulas,  had  long  been  known,  the  editor  of  La 
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Mf  •  Johnstone,  meuuring  a  base  bj  means  of  the  log^ 
found  the  height  of  the  Peak  to  be  2023  toises  *.  Mr*  do 
ChurraCa  in  a  Tojage  to  the  Straits  of  Magellan,  made  in 
1788,  attempted  also  to  determine  the  height  of  the  Tolcano, 
by  a  geometrical  operation  while  under  sail  f  •  He  found  it 
2193  toises,  *^  congratulating  himself  on  having  attained  a  , 
greater  exactness  than  could  reasonably  hate  been  expected 
(toda  esperanza  racional),  since  the  barometrical  heights  calcu^ 
lated  by  Bezout  }  gare  the  same  number  of  toises."  It  is 
the  same  with  the  measurement  of  mountains,  as  with  the 
determinations  of  latitudes  and  longitudes.  The  ohserrers 
are  satisfied  with  their  operations,  when  they  find  them  agree 
with  some  old  results,  to  which  they  gire  the  preference 
abore  all  others. 

Mr.  Cordier  measured  the  Peak  on  the  16th  of  April^ 
1803,  employing  Mossy's  barometer,  which  he  had  boiled 
the  preceding  evening,  and  in  tery  fine  and  settled  weather, 
which  lasted  a  month.  ^^  The  instruments  welre  placed  to 
the  windward  of  the  Peak,  and  the  barometric  height  was 
brought  to  the  temperature  of  the  ambient  air*  The  co-res- 
pondent barometer,  of  Gngiish  construction,  differed  only 
to  of  a  line,  ancient  French  measure,  from  that  of  Mossy 
employed  by  the  traveller  •  Though  the  persons  appoint- 
ed to  make  the  observations  at  Orotata,  Messrs.  Little  and 
Legros,  did  not  employ  the  nonius,  they  estimated  never, 
theless  the  heights  of  the  mercury  with  great  exactness 
to  fourths  or  fifths  of  a  line  §."    Mr.  Copdier  took  account 

Peronse's  voyage  (t.  ii,  p.  1 8)  shoul^  have  expressed  so  many 
doubts  of  the  results  obttflned  by  the  barometer. 

♦  Lord  Macartney's  Voyage,  1. 1,  p.  158. 

f  Yiage  al  Magelhmes,  Apendice,  p.  10.    , 

%  Conrs  de  Matkomatiques,  Vol.  iv,  p.  416  (edit,  de  1775). 

§  These  particulars  and  barometrical  he^hts,  which  were 
not  printed  in  the  Journal  de  Physique,  t  Ivii,  p«  60,  have 

2g  2 
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of  the  small  changes  of  leyel  in  the  cistern ;  and  being  well 
accustomed  to  barometric  measarements,  employed  ereiy  ne* 
cessaiy  precaution,  to  obtain  an  accurate  result.  The  fol. 
lowing  is  the  table  of  liis  observations. 

TABLE. 


SUt:ons. 

Houn. 

Buometer. 

Reanm. 
Therm. 

Estancia  de  los  Ingleses 
Port  of  Orotara 

4i 

inch,   lines. 
19     9  5 

28     4*6 

4-9^ 
150 

Summit  of  the  Peak 
Port  of  Orotaya 

1 

the  morning 

18     4*0 
28     6-6 

67 
19-i9 

The  corresponding  barometer  was  placed  at  the  height  of 
aeren  toises  abOTe  the  level  of  the  sea.  Mr.  Cordier  found 
by  Deluc's  formula  th^  Station  of  the  Rocks  to  be  1529 
toises,  and  the  top  of  the  volcano  1901  toises.  Mr.  Laplace's 
formula  gave  me  for  the  first  of  these  points  1550  toises ;  and 
1920  toises  *  for  the  second. 


been  communicated  to  me  bj  Mr.  Cordier.  Thb  traveller, 
who  has  visited  Egjpt,  Spain,  and  the  Canarj  Itlands,  is 
preparing  an  interesting  work  on  extinct  volcanoes. 

*  In  the  manuscript  vojage  of  Mr.  O'Donnell,  for  tho 
comnxunication  of  which  I  am  indebted  to  the  Idndness  of 
Mr.  Leude  de  Segrai,  is  the  following  note :  *^  The  barome- 
tric measurements  which  we  made  of  the  height  of  the  vol. 
cano  nearly  coincide  (con  eerta  differencia)  with  those  of 
Mr.  Cordier,  paying  attention  to  the  difference  between  the 
French  and  Spanish  toises,  absolute  height  of  the  ravines  at 
the  foot  of  the  Peak  1278  Spanish  toises  ;  Estancia  de  los 
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Let  09  now  resume  the  barometrical  and  geometrical  mea- 
BorementB  of  the  Peak  made  for  a  century  past. 

1.  Geometrical  measurements, 
a)  made  on  land. 

t01f€S» 

P.  Feu    illee,  in  TJf  4.        .        ;         .          :  2213 

the  same  result  mod^ed  by  Bouguer  20d2 

Heberden  and  Cross,  fiye  operations,  in  1752      •  2408 

Hernandez,  in  1742 2685 

Borda  and  Pingr6,  in  1771          •         •        •        .  1742 

Bordk,  in  1776 1905 

b)  made  under  sail. 

Mannevilette,  in  1749 2000 

Borda  and  Pingre,  in  1771          •         •         .         .  1701 

Churruca,  in  1788     ...•••  2193 
Johnstone,         •        .                          -        •        • 


.         • 


2/  Barometric  measurements  calculated  after  the  formula 

of  La  Place. 

toises. 
FeuilUe  and  Verguin,  in  1724  .        .         .         2025 

Borda,  in  1776 1976 

Lamanon,  in  1785 1902 

Cordier,  in  1803 1920 

These  measures,  taken  at  different  periods,  Tary  from  1700 
to  2600  toises ;  and,  what  is  remarkable  enough,  the  results 
obtained  by  geometrical  operations  differ  more  from  each 

Ingleses,  1731  toises  ;  summit  of  the  Peak,  3287  toises."  I 
cannot  guess  what  Mr.  0*Donnell  calls  Spanish  toises ;  for 
supposing  him  to  mean  the  vara  casteUanay  2*23  of  which 
make  a  French  toise,  the  volcano  would  be  much  less  ele- 
vated than  Mr.  de  Borda  found  it,  even  in  the  first  of  hia 
three  measurements. 
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other,  than  tboie  which  were  found  by  the  barometer.    It 
has  nererthelesf  been  extremely  wrong  to  cite  thie  want  of 
harmony  as  a  proof  of  the  uncertainty  of  all  measnrementi 
of  mountains.    Angles,  the  ralue  of  which  is  determined 
by   imperfect  graphometers ;    bates  that    hare    not    been 
leyeiled,  or  the  length  of  which  has  been  determuaed  by 
the  log ;  triangles  that  gire  an  excessirely  acnte  angle  at  the 
summit  of  the  mountain  ;  heights  of  the  barometer  without 
any  notice  taken  of  the  temperature  of  the  air  and  of  the 
mercury  ;  unquestionably  are  not  means  calculated  to  lead  to 
accurate  results.    Of  fourteen  trigonometrical  and  barome. 
trical  operations  abore  indicated^  the  four  following  onlf 
can  be  considered  as  true  measurements* 


Borda  by  trigonometiy         ,        .        ,        ,  ,  1905 

Borda  by  means  of  the  barometer  •  .  1976 

Lamanon,  the  same ,  1902 

Cofdier,  the  same      .         .  •        .  *      .  •  1920 

The  average  of  these  four  obserrations,  tiie  whole  of  the 
particulars  of  which  are  known  to  us,  makes  the  absolute 
height  of  the  Volcano  1926  toises ;  but  we-must  here  discuss 
the  question,  wliether,  in  taking  the  mean,  we  ought  to  ex* 
dude  Borda's  barometric  measurement,  as  erring  too  much  in 
excess ;  or  whether  we  ought  not  to  prefer  the  result  of  the  tri- 
gonometrical to  that  of  the  barometric  measurements  of  a  peak 
almost  continually  swept  by  ascending  or  descending  winds. 
The  trigonometrical  operation,  made  in  1776,   is  more 
complicated  than  those  generally  are,  by  which  we  determine 
the  elevation  of  a  single  point.     Travellers  are  in  the  prac. 
tice  of  employing  either  a  base  directed  toward  the  sumDiit 
of  a  mountain,  and  two  Tertical  angles  taken  at  the  extremi- 
ty of  this  base,  or  rather  a  base  nearly  perpendicular  to  the 
former,  two  angles  of  position  taken  in  an  oblique  plane,  and 
a  single  vertical  angle.     In  both  cases  a  direct  measure  is 
taken  of  a  side  of  the  triangle,  the  summit  of  which  is  at  the 
'  top  of  the  mountain.    The  measurement  of  the  Peak  exe. 
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cnted  bj  Mr.  de  Borda  was  a  trigonometrical  operation  prt. 
ciself  similar  to  those,  hy  whicliy  in  the  measurement  of  a 
meridian,  the  heights  of  signals,  or  of  mountains  near  those 
signals,  aboTe  the  leVel  of  the  sea,  is  determined.  It  cannot 
be  denied,  that  the  simplicity  of  a  method,  and  the  small 
number  of  the  elements  entering  into  the  calcnlation  of  the 
altitude,  offer  peculiar  adrantages ;  but  it  would  be  unjust 
to  condemn  more  complicated  operations,  if  we  could  be  as* 
sured,  that  the  obserrers  had  taken  the  greatest  care  in  HhA 
resolution  of  each  triangle. 

Mr.  de  Borda  could  not  directly  measure  the  great  base  of 
1526  toises,  at  the  extremities  of  which,  he  determined  the 
oblique  angles^  of  position,  and  the  Tertical  angles  that  sub- 
tend tlie  height  of  the  Tolcano.    The  length  of  ti&is  base  was 
found  by  the  resolution  of  two  small  triangles ;  and  this  de* 
termination  deserres  so  much  the  more  confidence,  as  all  the 
angles  were  directly  measured,  as  the  result  obtained  by 
a  small  quadrant  of  Ramsden  was  verified  by  a   reflect- 
ing circle,  as  the  errors  of  each  angle  do  not  appear  to 
haTe  exceeded  eight  or  ten  seconds,  and  as  the  first  base  of 
213  toises  was  measured  twice,  without  finding  more  than 
two  inches  and  a  half  difference.     I  do  not  belieTe,  that  this 
part  of  Mr.  de  Borda's  measurement  can  hare  been  deficient 
in  accuracy ;  and  it  must  be  hoped,  that  the  same  precision 
was  attained  in  the  vertical  angles,  three  of  which  were  in*  . 
dispensable  for  the  measure  of  the  Peak  ;  namely  the  sunu 
mit  of  the  Piton  seen  at  d^  the  signal  d  seen  at  a,  and  the 
depression  of  the  horizon  of  the  sea.     It  might  have  been 
wished,  that  the  observer  had  determined  these  angles  by 
means  of  bis  reflecting  circle,  employing  as  an  artificial  ho«> 
rizon  a  plane  glass,  or  mercury*  ;  for  the  error  of  the  line   * 
of  collimation  and  the  horizontal  position  of  the  instrument 

*  I  have  shown  in  another  place,  that,  on  the  seashore^ 

,we  can  measure  with  great  exactness  the  depression  of  the 

liof iz  on  witha  reflecting  instrument^  by  taking  alternately 
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Are  Tery  difficult  to  detemiiiie  with  ezactneM  in  a  moreablc 
quadrant  of  a  foot  radius.  According  to  the  manuscript 
kept  in  the  Dep6t  de  la  Marine,  this  ▼erifiication  of  the  Tertih 
cal  angles  did  not  take  place ;  and  the  accordance  of  the  tW9 
altitades  of  the  Piton  above  the  points  d  and  e  la  a  proof  rar* 
thev  of  the  constancy  of  the  error  of  collimation,  than  of  the 
precision  of  the  absolute  valne  of  the  angles.  In  order  to 
have  obtained  two  comparatiTe  resnlti,  Mr.  de  Borda  should 
have  taken  seven  zenith  distances ;  that  of  the  summit  seen 
at  c  and  at  dy  that  af  the  signal  d  seen  at  a  and  at  «,  that  of 
the  signal  c  seen  at  a,  and  the  depressions  of  the  horizon  of 
the  sea  measured  at  d  and  at  a.  It  is  well  known,  that  these 
zenith  distances  are  more  difficult  to  obtain  with  exactness 
than  the  oblique  angles  of  position,  especially  when  we  can* 
not  make  use  of  an  astronomical  circle  of  repetition.  Fai^ 
ther,  in  similar  circumstances,  a  method  is  so  much  the  more 
disadvantageous,  as  the  vertical  angles  are  more  numerous. 
To  solve  the  question*  what  is  the  number  of  toises  by  which 
the  height  of  the  Peak  may  have  been  found  too  great,  or  too 
little,  I  have  supposed  an  error  in  the  measure  of  the  base, 
in  that  of  the  vertical  angle  subtended  by  the  mountain,  and 
in  the  terrestrial  refractions.  If  the  volcano  be  1925  toises 
of  absolute  height,  instead  of  1905  toises,  the  angle  of  P  at 
c  would  be,  according  to  Mr.  Oltmann's  calculation  and 
mine,  10**  36' 34'',  instead  of  11°  29' 18",  found  by  Mr. 
d^  Borda  ;  the  bases  c  d  trnd  a  b  would  be  9258  and  1S92 
feet,  instead  of  9159  and  1278.  But  how  can  it  be  sap- 
posed,  that  he  was  deceived  7'  16^'  in  determining  the  error 
of  collimation  of  the  quadrant,  and  fourteen  feet  in  the  double 
measurement  of  a  base  of  229-5  toises  ?  We  are  ignorant 
at  how  much  Mr.  de  Borda  estimated  the  effect  of  the  terres- 


the  height  of  the  Sun  above  the  horizon  of  the  sea,  and  in  an 
artificial  horizon,  and  reducing  these  heights  to  the  same 
instant. 
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trial  refractton  ;  but  it  is  probable,  tbat  Ms  Bvpposition  did 
not  much  differ  from  one-tenth  of  the  arc.  The  distance  of 
the  Tolcano  is  nine  miles,  and  a  yariatlott  of  refraction  of 
^'/  would  change  ilie  total  height  of  the  monntaln  but  one 
toise. 

As  bases  adapted  to  the  measurement  of  mountains  are  not 
generally  to  be  found  on  a  coast,  and  at  the  leTel  of  tho 
Ocean,  travellers  are  forced  to  recur,  either  to  barometrica 
measurements,  or  to  the  depression  of  the  horizon.  In  Mr. 
de  Borda^s  operation,  these  reductions  have  been  pretty  con* 
sideijible,  d  being  elevated  IGO  toises,  and  c  65  toises  above 
the  surface  of  the  sea.  Bnt  when  the  subject  of  discussion  is 
the  comparing  barometrical  and  geometrical  measnrementSy 
which  differ  but  a  small  number  of  toises,  we  must  examine^ 
what  is  the  limit  of  the  mistakes  that  may  be  committed,  and 
whether  the  measure  be  too  great  or  too  little.  The  varia. 
tions  of  the  terrestial  refraction  elevate  or  depress  the  horizon 
of  the  sea  two  or  three  minutes,  to  an  observer  placed  on  the 
coast  three  or  four  toises  high.  At  this  distance  the  trajec- 
tories may  be  more  or  less  concave  or  convex,  according  to 
the  temperature  of  the  land  and  of  the  sea,  and  the  unequal 
decrement  of  density  in  the  successive  strata  of  the  air.  In 
proportion  as  the  observer  increases  his  height  above  the 
coast,  the  mistakes  owing  to  the  irregular  variation  of  the 
refractions  dimioish  considerably ;  and  it  is  easy  to  show, 
that  at  the  time  of  Mr.  de  Borda's  operation  they  did  not 
exceed  three  or  four  toises*.  As  the  sea  at  this  period  wa 
colder  than  the  air,  the  stations  c  and  d  may  have  been  found 


*  The  numerous  observations  of  depression  made  by  Mr. 
M^hain  at  Montjouy,  near  Barcelona,  differ  from  each  other 
but  71  toises,  the  total  height  of  the  mountain  being  105 
toises.  Delambre,  Base  du  Systeme  metrique,  t.  ii,  p.  759 
and  765. 
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lower  than  they  reallj  are*  ;  and  we  may  suppose,  what  U 
coniirnied  bj  barometrical  measuremeiit,  that  the  trigonoiie* 
trical  result  obtained  in  1776  is  rather  too  small  than  too 
gwat. 

On  resuming  what  has  just  been  laid  down  from  examin- 
ing  in  succession  the  different  elementS|  that  enter  into  the 
eaknlation  of  the  absolute  elevation  of  the  Peak  of  Teneriffei 
it  follows,  that  the  trigonometrical  measurement  made  hj 
Mr.  de  Borda  is  probably  exact  at  least  to  a  three  hundred 
and  sixteenth  of  the  total  height ;  unlets  we  suppose  acei* 
dental  mistakes,  owing  to  the  negl^ence  of  the  obserreia. 

I  hare  no  doubt  but  the  same  degree  of  exactness  may  bo 
obtained  in  very  faTorabie  circumstances  from  repealed  mea* 
surements  made  by  the  barometer ;  but  it  is  difficult  iojadge» 
amidst  a  few  isolated  obserrations,  whether  obliqne  windiy 
or  an  unequal  distribution  of  heat  in  the  successiTe  strata  of 
the  air,  have  not  altered  the  results.  Of  three  barometric 
measurements  made  by  Messrs.  de  Borda,  Lamanon,  and 

m 

Cbrdier,  and  calculated  after  the  formula  of  Lq^lace,  and  tho 

*  Biot)  on  extraordinary  refractions,  in  the  Mem.  de  ITn. 
stitut,  1809,  p.  157, 177,  and  180.  Mr.  de  Borda,  like  the 
greater  part  of  those  geometricians  who  have  measured  the 
depression  of  the  horizon,  has  neglected  to  indicate  the  tem. 
peratnre  of  the  ocean  :  but  we  know  that  at  this  period  the 
air  was  at  25  degrees,  and  from  the  obserrations  already 
made,  page  66—80,  we  may  admit,  that  the  heat  of  the  wa. 
ter  of  the  sea  was  from  20  to  21  degrees.  Now^  heights  of 
thirty  toises,  calculated  on  the  supposition  of  a  mean  refrac- 
tion of  008,  and  of  a  uniform  decrement  in  arithmetical 
progression,  appear  diminished  three  toises  when  there  are 
four  degrees  of  difference  between  the  temperature  of  the  air 
and  the  water.  This  number  is  deduced  from  the  numerous 
obsertations  made  by  Messrs.  Biot  and  Mathieu  at  Dun- 
kirk. 


165 


eoeffictent  of  Ramood,  there  is  oiilj  tk«  second  iHiich  does 
not  give  a  greater  height  than  the  geometrical  opeiationa. 
If  Deloc's  or  Tremblaj's  formnla  be  substituted  for  that  of 
Laplace,  the  heights,  instead  of  being  too  great,  will  be  too 
little.  Supposing  the  Peak  to  be  really  1905  toises  high, 
Laplace's  formula,  applied  to  Messtiv*  Lamanon  and  Cordier'a 
obserTattons,  would  be  erroneous  only  5|  toises,  or  a  three 
hundred  and  forty  sixth ;  an  extremely  small  quantity,  utd 
wluch  would  be  the  half  or  the  third  only  of  that,  to  which 
excellent  observers  may  be  often  exposed*. 

The  first  coefficient  +  of  the  barometric  formula  of  Mr.  de 
Laplace,  published  in  1798,  was  founded  on  the  comparison 
of  the  barometrical  and  geometrical  measurement  of  the  volcap 
no  of  Teneriffe,  made  by  Mr.  de  Borda.  The  illustrious  au- 
thor of  La  MScanique  dleste  having  afterward  found,  that  this 
coefficient  did  not  give  exact  heights,  substituted  another,  fur« 
nkhed  by  the  excellent  observations  of  Mr.  Ramond*  On 
examining  the  manuscript  narrative  of  Borda's  vojrage,  we  can 
not  guess  at  the  source  of  an  error,  which  seems  considerably 
to  surpass  that  of  the  barometric  measurement  of  Mount 
Blanc  by  Saussare.    The  correspondent  barometer  was  0b- 


*  Mr.  d'Aubuisson  concluded,  after  having  discussed  a 
great  number  of  observations  calculated  after  the  formula  of 
Laplace,  and  compared  with  exact  geodesical  measures, 
^^  that  in  avoiding  the  manifest  causes  of  inexactness,  such 
as  the  morning  hours,  the  considerable  changes  of  weather 
from  one  day  to  another,  storms,  and  the  influence  of  local, 
itics,  we  may  consider  a  hundredth  as  the  limit  of  the  mis* 
takes."  He  adds,  that  ^^  most  commonly,  by  fortunate 
compensations,  the  error  will  be  only  some  thousandths.^' 
Journal  de  Physique,  t.  Ixxi,  p.  35. 

+  The  coefficient,  17972  metres.  Exposition  du  Syst^me 
du  Monde,  ed.  1.  p.  82.  Ramond,  Mem.  sur  k  Formula 
l^arometrique,  p.  2. 
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Warred  a|  OrotaTa  everj  quarter  of  an  hour ;  iVw  greatest 
variations,  ia  twenty.foar  boars,  were  a  few  tenths  of  a  line* 
The  scales  were  carefollj  rerified  ;  and  an  accomt  was  taken 
of  the  accumalation  of  the  mercury  in  the  cistern  *.  Hie 
thermometer  was  observed  in  the  shade ;  the  slightest  dr. 
cnmstances  are  fonnd  indicated  In  Messrs.  de  Borda  and 
Yarela's  journals.  They  are  the  only  tratellers,  who  hare 
carried  two  barometers  to  the  top  of  the  Peak.  Both  instm- 
ments  agreed  within  three  or  four  tenths  of  a  line  with  each 
other,  and  the  average  of  both  was  constantly  taken.  If  we 
were  not  acquainted  with  the  real  height  of  the  Peak  to  a  con- 
siderable degree  of  ezaetness,  we  might  presume,  that  the 
barometric  measurement  taken  in  1776  could  not  be  a  ]in»* 
dredth  erroneous,  while  it  is  probably  beyond  a  fiftieth.  It 
is  sufficient  to  compare  the  indications  of  Borda^s  barometer 
and  thermometer  with  the  indications  of  these  same  instm- 
ments  in  Lamanon  and  Cordier's  voyages,  to  discover,  that 
in  the  morning  of  the  1st  of  October,  1776,  on  the  summit 
of  the  Piton,  the  pressure  of  the  air  underwent  an  extra^ 
ordinary  and  very  problematic  modification*  The  foUowiug 
are  the  elements  of  this  comparison. 

^  It  was  00  of  a  line  on  the  brink  of  the  crater. 
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We  aire  struck  at  seeing  In  this  table,  fiiat  Mr.  Je  Borda 
found  his  barometer,  at  the  svttiinft  of  tlie  Peak,  four  lines 
lower  than  other  obserrers ;  and  this,  without  anj  indica. 
tions  of  the  thermometer  tending  to  explain  why  there  wms 
to  enormous  a  difference  in  the  atmospherical  pressure*.  It 
might  be  supposed,  that  the  instruments  were  deranged  dar- 
ing the  night,  which  the  travellers  passed  at  the  Station  of 
the  Rocks ;  but  we  find  it  ezpresslj  noted  in  Messrs.  de 
Borda  and  Varela's  journals,  that,  the  day  after  the  excur- 
•ioD,  the  difference  between  Mr.  Pasley*s  barometer  at  Oro. 
tara,  and  those  which  had  been  made  use  of  for  the  measure- 
ment of  the  Piton,  remained  the  same  to  nea.ly  two  tenthf 
«f  a  line.  The  Tolcano  of  Teneriffe,  like  all  other  rerj 
slender  peaks,  is  undoubtedly  but  little  adapted  to  disclose 
the  error  of  a  barometric  coefficient.  Oblique  winds  sweep 
along  ihe  rapid  decliri  ty  of  the  mountain ;  and  it  is  to  be 
presumed,  that,  at  the  time  when  Mr.  de  Borda  measured  it, 
a  yeiy  riolent  ascending  wind,  or  some  other  unknown  de. 
ranging  cause,  occasioned  the  barometer  to  fall.  The  wea* 
ther>had  been  rainy  the  preceding  etening ;  the  decrement 
of  caloric  was  very  slow  and  probably  of  Teiy  little  uniform- 
ity; circumstances  under  which  any  formula  would  be  at 
default ;  but  notwithstanding  these  considerations,  without 
the  testimony  of  an  observer  so  exact  as  Mr.  de  Borda,  we 
should  scarcely  belieye  that  the  barometric  pressure  could 
change  four  lines  at  a  height  of  more  than  1900  toises,  and  at 
the  limits  of  the  torrid  zone.    A  single  barometric  measure- 

^  The  error  of  a  degree  in  the  indication  of  the  temperature 
of  the  air  would  alter  the  height  of  the  Peak  only  3*8  toises 
nearly.  A  considerable  number  of  good  observations,  made 
at  the  top  of  St.  Bernard,  prove,  that  the  whole  of  the  cal- 
culated elevations  are  too  great  or  too  little,  every  time  that 
the  temperatures  are  above  or  below  the  mean  temperature 
of  the  two  stations.    Journ.'  de  Phys.^  t.  Ixxi,  p.  10. 
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mftat  Is  like  a  longitade  determined  by  the  mere  difference  of 
time :  both,  executed  with  good  instmmentSy  and  under  fac- 
torable circumstances,  are  susceptible  of  great  exactness ; 
but  when  the  meteorological  yariations,  or  the  rate  of  the 
chronometer,  are  not  regular  and  uniform,  it  is  impossible  to 
fix  the  limit  of  the  errors^  as  we  maj  do  with  success  in  dis- 
cussing  a  geomeiricah  operation,  or  the  result  of  a  series  of 
lunar  distances. 

After  haling  excluded  the  barometric  measurement  of 
Borda,  two  others  remain,  which  inspire  greiit  confidence, 
but  of  which  one  appears  to  be  somewhat  too  little,  and  the 
other  too  great.  We  have  already  remarked,  that  their  mean 
result  does  not  differ  0*003  from  the  geometrical  measure- 
ment ;  and  we  shall  not  gire  a  preference  to  the  barometric 
obserrations  of  Lamanon  oyer  those  of  Mr.  Cordier,  because 
we  think  we  have  proved,  that  the  result  eyen  of  the  trigo- 
nometrical measurement  may  well  be  a  few  toises  too 
small,  and  Mr.  Cordier  made  his  excursion  ia  very  fine  and 
settled  weather.  This  gentleman  thinks,  that  his  measure- 
ment most  haye  giyen  a  result  near  the  truth,  on  account  of 
the  numberless  precautions  which  he  took  to  avoid  errors** 
The  obserration  was  made  in  the  morning  ;  audit  is  known^ 
that  at  this  time  of  the  day  Laplace's  formula  makes  the 
heights  too  little,  because  his  coefilcient  was  deduced  from 
observations  made  at  noon ;  but  on  the  other  hand,  Mr.  Ra- 
mond  has  rendered  it  probable,  that  the  coefficient  appro- 
priate for  our  northern  countries  must  undergo  a  slight 
diminution  to  adapt  it  to  the  measurement  of  the  heights 
comprised  between  the  tropics,  or  near  the  limits  of  the  torrid 
zonef.  A  compensation  therefore  took  place:  and  this 
compensation  was  not  disturbed  by  the  effects  of  the  diurnal 
yariation  of  the  barometer.     I  insist  on  this  latter  circum- 


*  Rambnd,  p.  5  and  36. 
+  Ibid,  p.  07. 
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f  tance,  becaase  distiogntslied  nataral  pliHosopliers  bare  re- 
cently asserted,  that  the  barometer  must  sink  on  high  monn- 
tains,  while  at  nine  in  the  morning  It  reaches  its  manmnm  in 
the  plains*  This  assertion*  is  founded  odIj  on  theoretical 
TiewSy  and  on  a  local  phenomenon  obserred  by  Sanssnre  in 
the  Alps.  The  obsenrations  made  by  Mr*  Bonpland  and 
myself  on  the  horary  Tariations  of  the  barometer,  from  the 
coasts  to  two  thousand  toises  height,  prore  on  the  contrary, 
that,  under  the  tropics,  the  mercury  reaches  its  majdmum 
and  its  minimum  exactly  at  the  same  hours  in  the  low  regions 
and  on  the  summits  of  the  Andes* 

The  real  height  of  the  Peak  of  Teneriffe  differs  little  pro. 
bably  from  the  mean  between  the  three  geometrical  and  ba- 
rometrical measurements  of  Borda,  Lamanon,  and  Cordier. 

W05  toises 

1902 

1920 

1909 

The  exact  determination  of  this  point  is  of  importance  to 
the  science  of  physics,  on  account  of  the  application  of  the 
new  barometric  formulas  ;  to  navigation,  on  account  of  the 
angles  of  altitude,  which  experienced  seamen  sometimes  take^ 
when  they  pass  in  sight  of  the  Peak ;  and  to  geography,  on 
account  of  the  use  which  Messrs.  Borda  and  Yareia  have  made 
of  the  same  angles,  in  the  construction  of  the  chart  of  the 
archipelago  of  the  Canaries. 

In  the  second  chapter  of  this  work,  ygI.  f ,  p.  186,  we 
haTe  entered  into  the  question,  whether  the  coast  of  Africa 
could  be  seen  from  the  summit  of  the  Peak  of  Teneriffe, 
This  problem  has  been  discussed  by  Mr.  Delambre,  to  whom 
we  are  indebted  for  so  great  a  number  of  Taluable  obserra- 


*  Joum.  de  Phys*,  t.  Ixxl,  p.  15. 
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Hifas  on  horiztmtal  reftmctioos.  The  fdllowing  are  the  foun- 
dadoos  of  the  calculations,  of  which  we  have  given  only  the 
refenlt^  in  that  chapter.  Let  m  (fig.  2)  be  the  Peak  of  Te. 
neriffe^  and  N  the  coast^  the  distance  of  which  from  the  foot 
of  the  Peak  is  the  arc  P  T  Q  =  d""  4(K  0".  As  refraction 
makes  objects  appear  higher  than  they  really  are,  it  will  be 
possible  to  see  from  the  top  of  the  Peak  the  point  N^  al- 
though it  is  concealed  by  the  cnrre  of  the  Earth.'  This  point 
will  be  really  Tisible  if  it  be  elevated  enough  to  send  forth  a 
ray,  which,  in  describing  the  curve  N  T  M  across  the  strata 
of  the  atmosphere,  only  skims  the  Earth  in  T.  From  the 
summit  of  the  Peak  we  should  perceive  then  at  ooce  the 
points  T  and  N,  and  an^^observer  placed  in  T  would  see  the 
points  M  and  N  in  his  horizon  N^  T  M^.  If  we  designatte 
by  A  =3 1904  toises,  the  height  of  the  Peak,  according  to  the 
geometrical  measurement  of  Borda  ;  by  R  =:  3271225  toises, 
the  radius  of  the  Earth ;  and  finally  by  c  the  coefficient  of 
the  terrestrial  refraction,  the  niean  value  of  which  was  found 
to  be  0*08  by  Mr.  Delambre ;  we  shall  have  the  distance 
P  T,  at  which  the  observer  ought  to  be  in  order  to  see  the 
sunimit  M,  at  M^  in  the  horizoii,  by  the  formula. 

which  give*  P  T  =:  2*  7'  26^^  Such  is  the  greatest  distance 
at  which  we  can  perceiTe  the  Peak  from  the  level  of  the  sea. 
If  we  deduct  P  T  from  P  T  Q  =  2°  40^  C/^  there  wiU  remain 
Q  T  =:  4'  34^  i;  and  with  this  distance  we  shall  easily  find 
the  height  N  Q  =  hf^  which  the  coast  must  hare  to  appear 
Ht  N'  at  the  horizon.  In  fact,  if  in  the  preceding  formula 
we  substitute  Q  T  for  the  arc  P  T,  and  hf  for  the  height  h^ 
we  shall  haye 

«  1       -v72i' 

whence  we  deduce 

R(l  — c)*tang.  *QT       ..^  ^  ,  , 
A'  =  — ^ —m-^ — ^^  =s  202*2  toises. 

2h 
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Thus  bj  means  of  the  refraction,  and  notwithstancling  die 
curve  of  the  Earth,  which  at  the  distance  P  Q  would  conceal 
a  mountain  of  370  toises^  we  might  fiometlmes  tee  a  monntain 
aituate  on  the  coast  only  202  toises  high  ;  but  as  the  refrac* 
tions  are  uncertain,  and  may  eten  be  negative,  it  would  be 
imprudent  to  affirm  a'tiy  thing  for  such  great  distances,  for 
which  we  have  no  observation. 

Results  of  the  determinations  of  height. 

^-* — 

Town  of  Laguna         «            •            .            .  300 

■            "  Orotava                     ...  133 

Pino  del  Dornajfto       ....  533 

Estanda  de  los  Ihgleses  1562 

Cavern  of  ice     .            .            •            .            .  1732 

Foot  of  the  Piton        ....  1826 

Summit  of  the  Peak  of  Teneriie                       •  ISOO 


I  have  given  in  the  third  chapter  *  the  result  of  the  oh. 
servations  of  longitude  which  I  made  at  Santa  Crua.  The 
following  are  the  data  taken  frdm  Mr.  de  Borda's  manu« 
aeript,  anA  which  will  serve  to  complete  what  has  been  laid 
down  in  fiie  Collection  of  my  astronomical  observations  (t.  i, 
p.  iizvil  and  28).  Don  Joseph  Varria  observed,  the  30th  of 
August,  at  the  port  of  Gomera,  the  immersion  ^i  Jupiter^a 
third  satellite,  at  16^  40^  8^^  Tofino  saw,  at  Cadiz,  this 
same  immersion^  at  16''  23^^ '28*.  DiffiBrence  of  the  meridiana 
43^  20" ;  the  port  of  la  Gomera,  being  situate,  according  to 
the  operations  of  Borda  0^  3'  28"  to  the  east  of  Santa  Crux, 
we  find  for  this  latter  place  Ob  39'  52^.  The  12th  of  Oc- 
tober, Varela  observed  the  immerston  of  the  third  satellite  at 


♦  Vol.  i,  p.  117. 
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SAiita  CniK  at  li^  A^  11'^    tofiiio  made  (be  atme  ob6eit«> 
iion  at  Cadi£  at  \^  22'  96*.     Difibrenoe  of  the  meridvuif 
0],  40^  15'^  The  lame  daj  the  immerflion  of  |f>  third  satellile 
was  obteired  at  Santa  Cms  at  15^  62'  ^V^ ;  at  Cadis  at 
Xdi"  88'  54'^     Difference,  Ok  40'  a^^    The  nieao  of  these 
three  obferrations  of  satellites^  which  had  not  yet  been  pnb* 
Ushed,  nakes  Santa  Craa  IB"*  36'  4^^  west  of  Paris,  in  rede- 
•ning  with  Mr.  de  Borda  for  Cadis  W"  36'  0'/,  cottformablj 
to  the  obserration  of  the  ammlar  eclipse  of  the  Stto  in  1764^ 
calculated  hy  Da  Sejoor.     Bnt  the  real  longitude  of  the  old 
€>bserTatorj  of  Cadiz  being,  adcording  to  ^  great  namber  <tf 
occultatiou  of  stars  *  calcalated  by  Messrs.  Triesnecker  and 
Oltmanns,  8^  87^  37^^ ;  we  have  thence  by  the  SateHites  10^ 
36^  22"  for  the  longitade  of  Santa  Cms.    Varela  and  Tofino 
made  use  of  two  telescopes  two  feet  and  a  half  loBg,  by  JM^ 
lond,  with  which  these  two  obserrers  had  often  obtained  at 
Cadiz  exactly  the  same  results.    Two  pbserrations  of  the 
first  and  second  satellites,  made  by  P.  Feuillee,  in  1724,  at 
liaguna  and  Orotava,  and  compared  with  the  obserrations  of 
Maraldi  at  Paris,  give  18*  36'  36^^  and  IB''  29'  11^^  for  Santa 
Cruz  in  Teneriffe ;  supposing,  with  Borda,  Laguna  to  be 
2'  b&\  and  Orotaya  16^  5^'  west  of  the  Mole  of  Santa  Cms 
(Mem.  de  rAcad.;i  1746,  p.  123).     These  data,  combined 
with  the  chronometrical  results,  concur  in  proving  what  I 
have  enlarged  on  elsewhere,  that  the  longitude  of  the  Mole 
Is  probably  not  less  than  18^  33^  or  greater  than  IB""  36'  or 
18°  38',     Mr.  de  Borda^  speaking  in  his  journal  of  Captain 
Cook,  whom  he  had  the  pleasure  to  meet  at  the  Canaries, 
adds,  ^^  I  cannot  conceive  why  this  celebrated  navigator, 
w,ho  was  acquainted  with  the  determinations  of  the  travellers 
who  preceded  him,  persists  in  stating,  that  the  port  of  Santa 
Cruz  is  in  18*  61'  0'^  "  (Third  Voyage,  vol.  i,  p.  19).     Be- 


*  Rec.  d'Obs.  Attron.,  t.  i,  p.  25.     Espinosa,  Memorias 
de  los  Navigantes,  t.  i,  p.  45. 
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fore  the  ezpeditioB  of  the  Bousiole  and  the  Espiegle,  the 
btitade  of  the  Peak  of  Teneriffe  was  generally  thought  to  be 
%•  12^  54^^  fMaskeljne^  Brit.  Mariner's  Guide,  p.  17). 
Cook  found  the  Peak,  by  obserrations  made  under  sail, 
12ai^  more  to  the  South,  and  29^  30''  more  to  the  west, 
than  the  Mole  of  Santa  Cruz.  Hie  geometrical  operations 
of  Borda  pre  with  more  exactness  11'  37'^  difference  in  lati* 
tnde,  and  28^  4*  difference  in  longitude.  At  the  Mole^  the 
Peak  has  been  determined  by  azimuths  West  28*^  66'  South  $ 
the  angle  of  apparent  height  being  4""  37'.  Distance  22740 
toises,  supposing  the  elevation  of  the  volcano  to  be  1904 
toises.  Latitude  of  the  Peak  28o  lef  53^^  Longitude  18^ 
69' 64^^  I  give  here  all  that  relates  to  this  celebrated 
mountain,  in  order  to  induce  navigators  to  verify  results, 
which  are  so  important  to  nautical  geography. 


Mr.  de  Borda  is  the  only  traveller,  who  has  compared  in 
an  accurate  manner  the  dip  of  t^e  needle  at  Santa  Cruz,  and 
at  the  top  of  the  Peak  of  Teneriffe.  He  found  the  latter 
lo  ly  greater  (Manuscrit  du  Dcp6t,  Cah.  4).  Tliis  in« 
crease  of  the  dip  observed  on  the  summit  of  a  high  mountain 
is  conformable  to  what  I  have  several  times  remarked  in  the 
chain  of  the  ^des.  It  probably  depends  on  some  system 
of  local  attractions ;  but  in  order  to  form  a  right  judgment  of 
this  phenomenon,  we  should  know  with  precision  the  dip  of 
the  magnetic  needle  at  the  foot  of  the  volcano,  for  instance 
at  the  town  of  Orotava.  The  variation  in  1776  was  16**  45^ 
at  Gomera,  16®  60'  at  the  Mole  of  Santa  Cruz,  and  19o  40^ 
toward  the  north  west,  at  the  brink  of  the  crater. 


BOOK  II. 

CHAPTER   IV. 

First  abode  at  Cumana.  -r^  Banks  of  the 

Manzanares. 

Wb  anchored  opposite  the  mouth  of  the  river 
Manzanafes  on  the  16th  of  July,  at  break  of  day; 
but  we  could  not  land  till  very  late  in  the  morn- 
ing, because  we  were  obliged  to  wait  the  visit  of 
the  officers  of  the  port.  Our  eyes  were  fixed  on 
the  groups  of  cocoa-trees  that  border  the  river^ 
and  the  trunks  of  which^  more  than  sixty  feet 
high,  towered  over  the  landscape.  The  plain  was 
covered  with  tufts  of  cassias^  capers,  and  those  ar- 
borescent mimosas,  which,  like  the  pine  of  Italy^ 
extend  their  branches  in  the  form  of  an  umbrella. 
The  pinnated  leaves  of  the  palms  were  conspi- 
cuous on  the  azure  of  a  sky,  the  clearness  of 
which  was  unsullied  by  any  trace  of  vapors. 
The  Sun  was  ascending  rapidly  toward  the 
zenith.  A  dazzling  light  was  spread  through 
the  air,  along  the  whitish  hills  strewed  with 
cylindric  cactuses^  and  over  a  sea  ever  calm. 


176 

the  shores  of  which  were  peopled  with  alcatras  *, 
egrets,  and  flamingoes.  The  splendor  of  the 
day,  the  vivid  coloring  of  the  vegetable  worlds 
the  forms  of  the  plants,  the  varied  plumage  of 
the  birds,  every  thing  announced  the  grand 
fispect  of  nature  in  the  equinoctial  regions. 

The  city  of  Cumana,  the  capital  of  New  An-r 
dalusia,  is  a  mile  distant  from  the  embarcadere, 
or  the  battery  of  the  Bocca,  where  we  landed, 
after  having  passed  the  bar  of  the  Manzanares, 
We  had  to  cross  a  vast  plain  "f*,  which  divides 
the  suburb  of  the  Guayquerias  from  the  seaeoast. 
The  excessive  heat  of  the  atmosphere  was  aug<« 
mented  by  the  reverberatidn  of  the  soil,  partly 
stripped  of  vegetatioUf  The  centigrade  thennoir 
meter,  plunged  into  the  white  sand,  rose  to 
37*7*.  In  the  small  pools  of  salt  water  it  kept 
/  .  at  30*5 **,  while  the  heat  of  the  ocean,  at  it's  sar- 
^ '  fkce,  is  generally  in  the  port  of  Cumana  X  from 

*  BrowD  pelican  of  the  size  of  a  swan.  Bofibn,  pi.  eulum 
No.  957.     Pelicanus  fuscus,  Lin.  (Oviedo..  lib.  xiv,  c.  6.) 

+  £1  Salado. 

t  On  cotDpariflg  a  great  number  of  experiments  made  ia 
1790  and  1800,  at  different  seasons,  I  6nd»  that  in  the  port 
of  Cumana,  to  the  north  of  Cerro  Colorado,  the  se^  during 
the  ebb  is  0'8°  warmer  than  during  the  flow,  whatever  |be  the 
hour  of  the  tide.  I  shall  here  give  the  observations  of  the 
20th  of  October,  which  may  almost  serve  as  a  type,  and 
which  were  made  on  a  point  of  the  coast,  where  the  sea'  at 
150  toises  distance  was  30  or  40  fathoms  deep.  At  ten  ii| 
the  moruingy  ebb  26*1°;  air  near  the  coast  27*4'*;  air  near 
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95*2''  to  26-3'.  The  first  plant  tbat  we  galhertd^ 
QB  the  continent  of  America  was  the  avicennia 
tomentosa  *,  which  in  this  place  scarcely  reaches 
two  feet  high.  This  shrub,  the  seauvium,  the 
yellow  gomphrena^  and  the  cactus,  cover  the 
lands  impregnated  with  muriat  of  soda;  they 
belong  to  that  small  nuniber  of  plants,  which 
live  in  society  like  the  heath  of  Europe,  and 
which  in  the  torrid  zone  are  found  only  on 
the  seashore,  and  on  the  elevated  plains  of  the 
Andes*!*.  The  avicennia  of  Cumana  is  distin* 
guished  by  another  peculiarity  not  less  remark* 
able :  it  furnishes  an  instance  of  a  plant  coin* 
mon  to  the  shores  of  South  America  and  the 
coasts  of  Malabar. 

The  Indian  pilot  led  us  across  his  garden, 
which  rather  resembled  a  copse  than  a  piece  of* 
cultivated  ground.  He  showed  us,  as  a  proof 
of  the  fertility  of  this  climate,  a  silk-cotton  tree 
(homhax.  heptaphyllum) ^  the  trunk  of  which,  in 
it's  fourth  year,  had  reached  nearly  two  feet  and 

the  city  30*2^ ;  water  of  the  Manzanares  25*2^ :  at  four  in 
the  afternoon,  flow  25*3^ ;  air  near  the  coasts  20  2^ ;  air  at 
Cumana  281^;  water  of  the  Manzanares  25' 7*.         ^ 

*  Man,^Ie  prieto. 

t  On  the  extreme  rarity  of  the  tocial  plants  hetween  the 
tropics,  see  my  Essay  on  the  Geog.  of  Plants,  p.  19 ;  and  a 
paper  by  Mr.  Brown  on  the  Pro^facear  (Trans,  of  the  Lin.  Soc« 
vol.  X,  P.  i,  p.  23),  in  which  this  great  botanist  has  extended 
and  confirmed  by  numerous  facts  my  ideas  on  the  associa* 
lAona  of  plants  of  the  sa^e  speoies. 
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a  half  in  diameter.  We  have  observed^  on  the 
banks  of  the  Oroonoko  and  the  river  Magdalena, 
that  the  bombax,  the  oarolinea,  the  ochroma, 
and  other  trees  of  the  Cunily  of  the  malvacese, 
are  of  extremely  rapid  grovi^h.  I  nevertheless 
think,  that  there  was  some  exaggeration  in  the 
report  of  the  Indian  respecting  the  age  of  his 
bombax;  for  under  the  temperate  zone,  in  the 
hot  and  damp  lands  of  North  America,  between 
the  Missisippi  and  the  Alleghany  mountains, 
the  trees  do  not  exceed  a  foot  in  diameter  *  in 
ten  years;  and  vegetation  is  in  general  but  a 
fifth  more  speedy  than  in  Europe,  even  tak- 
ing as  an  example  the  platanus  occidentalis, 
the  tulip  tree,  and  the  cupressus  disticha,  which 
ceach  from  nine  to  fifteen  feet  in  diameter.  On 
the  strand  of  Cumana,  in  the  garden  of  the 
Guayqueria  pilot,  we  saw  for  the  first  time  a 
giuimarf-  loaded  with  flowers,  and  remarkable 

*  Five  feet  above  the  gronqd.  These  measures  were  taken 
by  aa  excellent  observer,  Mr.  Michaux. 

t  Inga  spuria,  which  we  mast  not  confound  with  the  com-? 
ipon  inga,  inga  vera,  Willd.  (mimosa  inga,  Lip.).  The  white 
stamina,  to  th^  number  of  sixty  or  seventy,  are  attached  to 
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a  greenish  corolla,  have  a  silky  lustre,  and  are  terminated  j>y 
a  yellow  anther.  The  flower  of  the  guuma  is  eighteen  lines 
long.  The  common  .height  of  this  fine  tree,  i^hich  prefers  a 
moist  soil,  is  from  eight  to  ten  toises.  I  shall  observe  on  this 
occasion,  that  we  have  distinguished  in  this  work  by  italics 
the  names  of  the  new  plants,  which  Mr.  Bonpland  and  myself 
|3ave  collected. 
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for  the  extreme  length  and  silvery  splendor  of 
it's  numerous  stamina.  We  crossed  the  suburb 
of  the  Indians^  the  streets  of  which  are  very  re- 
gular, and  formed  of  small  houses,  quite  new^, 
and  of  a  pleasing  appearance.  This  part  of  the 
town  had  just  been  rebuilt,  on  account  of  the 
earthquakes,  which  had  laid  Cumana  in  ruins 
eighteen  months  before  our  arrival.  Scarcely 
had  we  passed,  on  a  wooden  bridge,  the  Man*- 
zanares,  which  contains  a  few  bavasy  or  croco- 
diles of  the  smaller  species,  when  we  every 
where  perceived  the  traces  of  this  horrible  ca- 
tastrophe ;  new  edifices  were  rising  on  the  miss 
of  the  old. 

We  were  conducted  by  the  captain  of  the  Pi- 
zarro  to  the  governor  of  the  province,  Don 
Vincente  Emparan,  to  present  to  him^  the  pass* 
ports  which  had  been  given  us  by  the  first  se- 
cretary of  state.  He  received  us  with  that 
frankness,  and  that  noble  simplicity,  which  has 
at  all  times  characterized  the  Biscayan  nation. 
Before  he  was  named  governor  of  Portobello 
and  Cumana,  he  had  distinguished  himself  as 
captain  of  a  vessel  in  the  royal  navy.  His  nalne 
recalls  to  mind  one  of  the  moat  extraordinary 
and  distressing  events  recorded  in  the  history  of 
maritime  wars.  At  the  time  of  the  last  i:upture 
between  Spain  and  England,  two  brothers  of 
Mr*  d'Emparan  fought  during  a  whole  night  be^ 
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fere  the  port  of  Cadiz,  taking  each  other^s  ships 
for  an  enemy's.  The  battle  was  so  terrible,  that 
both  vessels  were  sunk  nearly  at  the  same  time. 
A  very  small  part  of  the  crew  was  saved,  and 
the  two  brothers  had  the  misfortune  to  recog* 
.  nize  each  other  a  little  before  they  expired. 
The  governor  of  Cumana  expressed  his  great 
Satisfaction  at  the  resolution  we  had  taken  to 
remain  for  some  time  in  New  Andalusia,  th6 
name  of  which  province  at  this  period  was  ve^ 
little  known  in  Europe,  and  which  in  it's  moun- 
tains, and  on  the  banks  of  it's  numerous  rivers, 
contains  a  great  number  of  objects  worthy  of 
fixing  the  attention  of  naturalists.  Mr.  de  Em- 
paran  showed  us  cottons  dyed  with  native  plants, 
and  fine  furniture  which  wa^  made  exclusively 
with  the  wood  of  the  country:  he  interested 
himself  much  in  every  thing  that  related  to  na- 
tural philosophy ;  and  asked,  to  our  great  asto- 
nishment, if  we  thought,  that,  under  the  beaa- 
tifol  sky  of  the  tropics,  the  atmosphere  contain* 
ed  less  azot  (azotico)  than  in  Spain ;  or  if  the 
rapidity,  with  which  iron  oxidates  in  those  cli- 
mates, was  only  the  effect  of  a  greater  humidity 
indicated  by  the  hair  hygrometer.  The  name 
of  his  native  country  pronounced  on  a  distant 
shore  would  not  have  been  more  agreeable  to 
the  ear  of  a  traveller,  than  those  words  of  azot, 
oxyd  of  iron,  and  hygrometer,  were  to  ours. 
We  knew,   that,   notwithstanding    the   orders 


181 

of  the  court,  ahd  the  recommendations  of  a 
powerful  minister,  our  abode  in  the  Spanish 
climates  would  expose  us  to  numberless  incon-^ 
veniences,  if  we  did  not  succeed  in  inspiring 
some  personal  interest  in  those  who  goyem  those 
vast  countries*  Mr.  de  Emparan  loved  th^ 
sciences  too  weU,  to  deem  it  strange  that  we 
should  come  from  so  great  a  distance  to  collect 
plants,  and  determine  the  position  of  a  few 
places  by  astronomical  methods.  He  suspected 
no  other  motives  for  our  voyage  than  those  men- 
tioned in  our  passports ;  and  the  public  madcs 
of  consideration,  which  he  gave  us  during  a  long" 
abode  in  his  government,  contributed  greatly  to 
procure  us  a  favourable  welcome  in  every  part 
of  South  America. 

We  disembarked  our  instruments  toward  the 
evening,  and  we  had  the  pleasure  to  find,  that 
none  had  been  damaged.  We  hired  a  spacious 
house,  the  situation  of  which  was  favourable  for 
astronomical  observations.  We  enjoyed  an 
agreeable  coolness,  when  the  breeze  arose ;  the 
windows  were  without  glasses,  and  even  wanted 
those  paper  pan^,  which  are  often  the  substi-^ 
tutes  of  glass  at  Cumana.  The  whole  of  the 
passengers  aboard  the  Pizarro  left  the  vessel, 
but  the  recovery  of  those  who  had  been  attacked 
by  the  fever,  was  very  slow.  We  saw  some, 
who  a  month  after,  notwithstanding  the  care 
|)estowed  on  theiu  by  their  countrymen,  were 
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fttill  extremely  weak  and  reduced.  Hospitafity, 
in  the  Spanish  colonies,  is  sucii  that  the  Euri^pean 
who  arrives,  without  recommendation,  w  pecu* 
niary  means,  is  almost  sure  of  finding  assistance, 
if  he  land  sin  any  port  on  account  of  sickness. 
The  Catalans,  the  Gallicians,  and  the  Biscay- 
ans,  have  the  most  frequent  intercourse  with 
America.  They  there  form  as  it  were  three  dis^ 
tinct  corporations,  which  exercise  a  remarkable 
influence  over  the  morals,  the  industry,  and 
commerce  of  the  colonies.  The  poorest  inhabits 
ant  of  Siges  or  Vigo  is  sure  of  being  recdved 
into  the  house  of  a  Catalan  or  Gallician  pul- 
pero*,  whether  he  arrives  at  Chili,  or  at  the 
Philippine  Islands.  I  have  seen  the  most  affects 
ing  instances  of  these  attentions  rendered  to  un- 
known persons,  during  whole  years,  and  always 
without  a  murmur.  It  has  been  said,  that  hos^ 
pitality  was  easy  to  be  exercised  in  a  happy 
climate,  where  food  is  in  plenty,  where  the  na- 
tive plants  yield  salutary  remedies,  and  where 
the  sick  man,  reposing  in  his  hammock,  finds 
under  a  shed  all  the  shelter  of  which  he  stands 
in  need.  But  should  we  consider  as  of  little 
value  the  embarrassment  caused  in  a  family  by 
the  arrival  of  a  stranger,  whose  character  is  un- 
known?  can  we  be  permitted  to  forget  those 
marks  of  tender  compassion,  those  endearing 
attentions  of  the  female  part  of  the  household, 

^  A  retail  dealer. 
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that  Qntired  patience^  which  never  relaxes  dur- 
ing a  long  and  painful  recovery  ?  It  has  been 
remariked^  that,  with  the  exception  of  a  few 
very  populous  towns^  hospitality  has  not  yeU 
perceptibly  diminished  since  the  first  establish- 
ment of  the  Spanish  colonists  in  the  new  world. 
It  is  distressing  to  think,  that  this  change  will 
take  place,  when  population  and  colonial  indus- 
try shall  have  made  more  rapid  progress ;  and 
that  this  state  of  society,,  which  we  are  agreed 
to  call  an  advanced  state  of  civilization,  will 
by  degrees  have  banished  ^^  the  Old  Castilian 
frankness.** 

.  Among  the  sick  who  landed  at  Cumana  was 
a  nqgro,  who  fell  into  a  state  of  insanity  a  few 
days  after  our  arrival ;  he  died  in  this  deplorable 
condition,  though  his  master,  almost  seventy 
years  old,  who  had  left  Europe  to  settle  at  Sana 
Bias,  at  the  entrance  of  the^  gulf  of  California, 
had  attended  him  with  the  greatest  cate.  I 
relate  this  £Eict  as  a  proof  of  iVs  sometimes  hap- 
pening that  men  bom  under  the  torrid  zone, 
after  having  dwelt  in  temperate  climates,  feel 
the  pernicious  effects  of  the  heat  of  the  tropics. 
The  negro  was  a  young  man,  eighteen  years  of 
age,  very  robust,  and  bom  on  the  coast  of 
Guinea :  an  abode  of  some  years  on  the  high 
plain  of  Castile,  had  given  his  oi^nization  that 
kind  of  irritability,  which  renders  the  miasms 
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of  the  torrid  cone  8o  dangt^rous  to  the  i&liabiu 
ants  of  the  countries  of  the  north. 

The  s<h1,  on  which  Cumana'  is  buih,  forms 
part  of  an  extent  of  ground,  that  is  very  remark-^ 
able  in  a  geolo^cal  point  of  view.  As  since  my 
return  to  Europe,  other  travellers  have  preced- 
ed me  in  the  description  of  certain  parts  of  th^ 
coasts,  which  they  have  visited  after  me,  I  shall 
here  confine  myself  to  observations  on  subjects, 
that  have  formed  no  part  of  their  studies.  The 
chain  of  the  calcareous  Alps  of  Bergantin  and 
Tataraqual  stretches  east  and  west  from  the 
summit  of  Impossible  to  the  port  of  Mochima 
and  to  Campanario.  The  sea,  in  times  far  re- 
mote, appears  to  have  divided  this  chain  of  the 
rocky  coasts  of  Araya  arid  Maniquarez.  The 
vast  gulf  of  Cariaoo  is  owing  to  an  irruption  of 
the  sea ;  and  no  doubt  can  be  entertained,  but 
that  at  this  period  the  waters  covered,  on  the 
southern  bank,  the  whole  of  the  ground  impreg- 
tiated  with  muriat  of  soda,  through  which  flows 
the  Manzanares.  It  requires  but  a  slight  in- 
spection of  the  topographical  plan  of  the  city  of 
Cumana,  to  render  this  fact  as  incontestable  as 
the  ancient  abode  of  the  sea  on  the  basins  of 
Paris,  Oxford,  and  Rome.  TTie  slow  retreat  of 
the  waters  has  turned  into  dry  ground  this  ex- 
tensive plain,  in  which  rises  a  group  of  smaU 
hills,  composed  of  gypsum  and  calcareous  brec^ 
cia  of  very  recent  formation. 
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The  dty  of  Cumaiia  is  backed  by  this  groups 
which  was  formerly  an  island  pf  the  gulf  of 
Cariaco.  That'part  of  the  plain,  which  is  north, 
of  the  city,  is  called  Plaga  Chka^  and  extends 
eastward  as  for  as  Punta  Delgada;  where  a 
naiTow  valley,  covered  with  yellow  gompfarena, 
still  marks  the  point  of  the  ancient  outlet  of  the 
waters.  This  valley,  the  entrance  of  which  is 
defended  by  no  exterior  works,  is  the  point, 
where  the  place  is  most  exposed  to  a  military 
attack.  An  enemy  might  pass  in  perfect  safety 
between  the  sandy  point  of  Barigon  *  and  the 
mouth  of  the  Manzanares ;  where  the  sea,  near 
the  entrance  of  the  gulf  of  Cariaco,  is  forty  or 
fifty  fhthoms  deep,  and  farther  to  the  south-east, 
even  as  much  as  eighty-seven  fiftthoms.  A  land- 
ing might  foe  efiected  near  Punta  Delgada ;  and 
Fort  St.  Antonio  and  the  city  of  Cumana  turn- 
ed, without  any  appr^eniion  from  ttie  western 
1)atteries  formed  at  Plaga  Chicaf',  at  the  mouth 
of  the  river,  and  at  Cerro  Colorado, 

The  bin  of  calcareous  breccia,  which  we  have 
just  regarded  as  an  island  in  the  ancient  gul^  is 
covered  with  a  thick  forest  of  columnar  cactus 
and  opuntia.  Some,  thirty  or  forty  feet  high, 
covered  with  lichens,  and  divided  into  several 
branches  in  the  form  .of  candelabras,  wear  a 

*  Pdnta  Areaas  del  Barigon,  to  the  south  of  the  castle  of 
Araja. 
t  To  the  west  of  Los  Senitos. 
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Mngtdar  Appearttnce.      Near  Maniquarez^  at 
'  Panta  Araya,  we  measured  a  cactus,  the  trunk 
of  which  was  four  feet  nine  inches  in  circumfe- 
rence *.    A  European  acquainted  only  with  the 
opuntia  in  our  hot-houses  is  surprised  to  see  the 
wood  of  this  plant  become  so  hard  from  age^ 
that  it  resists  for  centuries  both  air  and  mois^ 
ture,  and  that  the  Indians  of  Cumana  employ 
it  in  preference  for  oars  and  door  posts.    Cu^ 
mana»  Coro^  the  island  of  Margaretta,   and 
Curassoa,  are  the  places  of  South  America  that 
abound  most  in  plants  of  the  family  of  the  no^ 
pals.    There  only  a  botanist  after  a  long  resi* 
deuce  could  compose  a  monography  of  the 
genus  cactus,  the  species  of  which  vary  not 
only  in  their  flowers  and  finits,  but  in.  the  form 
of  their  articulated  stem,  the  number  of  costae, 
and  the  disposition  of  the  thorns.    We  shaU  see 
hereafter  how  these  plants,  which  characterize 
a  warm  and*  extraordinarily  dry  climate,  like 
that  of  Egypt  and  California,  gradually  disap- 
pear in  proportion  as  we  remove  from  the  coasts, 
and  penetrate  into  the  inland  country. 

The  groups  of  cactus  and  opuntia  produce 
the  same  effect  in  the  arid  lands  of  equinoxial 
America,  as  the  juncese  and  the  hydrocharides 
in  the  marshes  of  our  northern  cUmes.    A  place 

*  Tuna  macho.  We  distingoish  in  the  wood  of  the  cactus 
the  meduUary  prolongations,  as  Mr.  Desfontaines  has  afareaSy 
observed  (Joum.  do  Physique,  t.  xlviii,  p.  1^). 
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whkte  the  larger  species  of  the  strong  cactofl' 
are  collected  in  groups  is  considered  as  almost 
impenetrable.  These  places^  called  iunales^  are 
impervious  not  only  to  the  native^  who  goes 
naked  to  the  waist,  they  are  formidable  even  to 
those  who  go  fully  clothed.  In  our  solitary 
rambles,  we  sometimes  endeavoured  to  penetrate 
into  the  tuhal  that  crowns  the  summit  of  the 
castle  hill,  a  part  of  which  is  crossed  by  a  path- 
way, where  we  might  stady,  amidst  thousands, 
the  organization  of  this  singular  plant.  Some-^ 
times  the  night  suddenly  overtook  us,  for  there 
is  scarcely  any  twilight  in  this  climate ;  and 
we  then  found  ourselves  in  a  situation  so 
much  the  more  disagreeable,  as  the  cascabel  or 
rattlesnake  %  the  caralj  and  other  vipers,  armed 
with  poisonous  fangs,  frequent,  at  the  time  6f 
laying,  these  scorched  and  arid  haunts,  to  depo- 
sit their  eggs  in  the  sand. 

The  castle  of  St.  Antonio  is  built  at  the  enaU 
em  extremity  of  the  hill,  but  not  on  the  most 
elevated  point,  being  commanded  on  the  east 
by  an  unfortified  summit.  The  tunal  is  con* 
sidered  both  here  and  every  where  in  the  Spa- 
nish colonies  as  a  very  important  means  of  mi- 
litary defence;  and  when  earthen  works  are 
raised,  the  en^neers  are  eager  to  propagate  the 

*  Crotalas  cmnaDensis,  &c.  lioefliiigiiy  two  new  species. 
See  my  JRecueil  d'Observ.  Zoolog^qaes,  t  ii,  p.  8. 

2  I 


188 

thorny  optiiitia,  and  promotft  it's  growth,  as  thef 
are  carefal  to  keep  crocodiles  in  the  ditches  of 
fintified  places.  Under  a  climate  where  orgar 
Biffed  nature  is  so  powei*fal  and  active,  man 
summons  as  auxiliaries  in  his  defence  the  car- 
nivorous reptile,  and  the  plant  with  it*s  armor 
of  formidable  thorna 

The  castle  of  St.  Antonio,  on  which  the  Spai- 
nish  flag  is  hoisted  on  festivals,  is  only  thirty 
toises  above  the  level  of  the  waters  in  the  gulf  of 
Cariaeo  *«  Piaoed  on  a  naked  and  calcareous 
hill,  it  commands  the  town,  and  forms  a  very 
picturesque  object  to  vessels  entering  the  port* 
It  forms  a  bright  object  against  the  dark  cur- 
ttiins  of  those  mountains,  which  raise  their  som- 
mits  to  the  region  of  the  clouds,  and  of  which 
the  vaporous  and  blnish  tint  blends  its^  with 
the  azure  of  the  sky.  On  descending  from  Fort 
St.  Antonio  toward  the  soutb-west,  we  find  on 
the  slope  of  the  same  rock  the  mins  of  the  old 
testfe  of  St.  Mary.  This  rite  is  delightful  to 
those,  who  wish  to  enjoy,  toward  sunset,  the 
fieshn^essof  the  breeze,  and  the  view  of  the  gul£ 

*  TUs  eleratfjpn  is  eoododed  firom  the  zeniUi  distuioe  of 
the  staff  OQ  which  tignals  are  hoisted.  I  foaod  in  the  great 
square  of  Cumana  this  angle^  not  corrected  for  refractioD^ 
S3®  2^  10'^  According  to  the  topographical  plan  of  Cumana^ 
laid  down  in  1793  by  Mr.  Fidalgo,  the  horizontal  distance  of 
Ae  Gran  IHaoa  from  Iba  Castillo  de  San  AnloDio  is  220 
toises. 
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the  -lofty  sammlts  of  the  island  of  Margarelta  * 
present  tbemsehres  abof^  the  rocky  eoast  of  the 
kthmuB  of  Araya;  towani  the  west^  the  small 
islands  of  Caraccas,  Picnita,  and  Boraeha,  recall 
to  joiind  the  catastrophes,  that  hdve  ovterwh^m-* 
ed  the  coasts  of  Terra  Firma.  These  isletid 
bear  the  resemblance  of  forUficattons,  and  froni 
tbe  effect  of  the  mirage,  while  the  inferior  strati 
of  the  air,  the  ocean,  and  the  soil,  are  unequally 
heated  by  the  Sun,  their  points  appear  raised 
like  the  extremity  of  the  great  promontories  tff 
the  coast*  It  is  pleasing,  during  the  dky,  to 
follow  these  inconstant  phenomena  f;  we  see, 
as  the  night  appi^oaches,  these  stony  masses, 
that  had  been  suspended  in  the  air,  settle  them- 
selves on  their  bases  ;  and  the  luminary,  the 
presence  of  which  vivifies  organic  nature,  seeml 
by  the  variable  inflection  of  it's  rays,  to  impress 
motkin  on  the  stable  rock,  and  give  an  undulate 
ing  movement  to  plains  covered  with  arid^ 
sands. 

The  city  of  Cumana,  properly  speaking,  oc- 
cupies the  ground  that  lies  between  the  castle 
of  St.  Antonio,  and  the  small  rivers  of  M anza- 
nares  and  Santa  Catalina.    The  Delta,  formed 

*  The  promontory  ofMacanao. 
t  The  real  cause  of  the  mirage,  or  the  extraordinary  re- 
fraction which  the  rays  uodei^o,  when  strata  of  air  #f  dif« 
ferent  densities  are  placed  on  each  other,  had  akeady  beev 
suspected  by  Hooke.    See  his  Posthumons  works,  p.  472. 
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by  the  bifurcation  of  the  first  of  these  rivers,  is 
a  fertile  plain  covered  with  mammees,  sapotas 
(achras)y  plantains,  and  other  plants  cnltivated 
in  the  gardens  or  sluiras  of  the  Indians.  The 
town  has  no  remarkable  edifice,  and  the  fi-e- 
quency  of  earthquakes  forbids  such  embellish- 
ments. It  is  true,  that  strong  shocks  occur  less 
frequently  in  a  given  time  at  Cumana,  than  at 
Quito,  where  we  nevertheless  find  sumptuous 
and  viery  lofty  churches.  But  the  earthquakes 
of  Quito  are  violent  only  in  appearance ;  and, 
from  the  particular  nature  of  the  motion  and  of 
the  ground,  no  edifice  there  is  overthrown.  At 
Cumana,  as  well  as  at  Lima,  and  in  several  cities 
placed  &r  from  the  mouths  of  burning  volca- 
noes, it  happens,  that  the  series  of  slight  shocks 
m  interrupted  after  a  long  course  of  years  by 
great  catastrophes,  that  resemble  the  effects  of 
the  explosion  of  a  mine.  We  shall  have  occa^ 
sion  to  return  several  times  to  this  phenomenon^ 
for  the  explanation  of  which  so  many  vain 
theories  have  been  imagined,  and  which  have 
been  thought  to  be  classed,  by  attributing  them 
to  perpendicular  and  horizontal  movements,  to 
the  shock,  and  to  oscillation,* 

*  This  claBsification  dates  from  the  time  of  PosidoDios. 
It  18  the  iwxumo  and  mcUnatio  of  Seneca  (Nat.  Quasst.  6,  c. 
21):  l>ut  the  ancients  \zd  already  judiciously  remarked, 
that  the  iiatore  of  these  shocks  is  too  variable,  to  permit  any 
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The  suburbs  of  Ctimaha  are  almost  a6  popu- 
lous as  the  ancient  town.  We  reckon  three, 
that  of  the  Serritos,  on  the  road  to  the  Plaga 
Chica,  where  we  meet  with  some  fine  tamarind 
trees  ;  that  of  St.  Francis,  toward  the  south-east ; 
and  the  great  suburb  of  the  Guayquerias,  or 
Guayguerias.  The  name  of  this  tribe  of  In- 
dians was  quite  unknown  before  the  conquest. 
The  natives  who  bear  this  name  formerly  be- 
longed  to  the  nation  of  the  Guaraonnoes,  of 
which  we  find  no  remains  but  in  the  swampy 
lands  of  the  branches  of  the  Oroonoko.  Old  men 
have  assured  me,  that  the  language  of  their  an- 
cestors was  a  dialect  of  the  Guaraouno ;  but  that 
for  a  century  past  no  native  of  that  tribe  at  Cu-* 
mana,  or  in  the  ii^nd  of  Margaretta^.  has  spoken 
any  other  language  than  the  Castilian.  < 

The  denomination  of  Guayquerias,  like  Uiose 
of  Peru  and  Peruvian,  owes  it's  origin  to  a  mere 
mistake.  The  companions  of  Christopher  Co- 
lumbus, coasting  along  the  island  of  Margaretta, 
where  still  on  the  northern  coast  resides  the 
noblest  portion  of  the  Guayqueria  nation  *,  met 
a  few  natives,  who  were  harpooning  fish  by 

subjection  to  those  imaginary  laws.    (Plato,  apud  Plut  de 
Plaolt.  Pliilos.,  lib.  iii,  c.  15,  ed.  Reislce,  t.  ix,  p.  551.) 

*  The  Guayquerias  of  la  Banda  del  Norte  consider  them- 
selves as  the  raost  noble  race,  because  they  think,  that  they 
are  less  mixed  with  the  Chayma  Indian,  and  other  copper* 
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throwing  a  pole  tied  to  a  cord^.  and  terminated' 
by  an  eictremely  sharp  poipt.  They  asked  them 
in  the  Hayti  language  their  name;  and  the  In- 
dians^  thinking  that  the  question  of  the  stran* 
gers  related  to  their  harpoons^  formed  of  the 
hard  and  heavy  wood  of  the  macana  palm 
tree^  answered  guaike,  gtiaike,  which  signifies 
pointed  pole.  A  striking  difference  at  present 
exists  between  the  Guayquerias,  a  civilized  tribe 
of  skilful  fishermen,  and  those  savage  Guara- 
ounoes  of  the  Oroonoko,  who  suspend  their  ha* 
bitations  on  the  trunks  of  the  mauiitia  palm 
tree,  moriche. 

The  population  of  Cumana  has  been  siogn* 
larly  exaggerated  in  latter  times.  In  1800, 
several  colonists^  little  versed  in  questions  of 
political  economy,  carried  this  pc^mlation  to 
twenty  thousand  souls ;  while  the  king's  officers 
employed  in  the  governm^it  of  the  country 
thought,  that  the  city  with  it*s  suburbs  dkl  not 

coloured  races.  They  are  distinguished  from  the  Guayque- 
rlas  of  the  contiDent  by  their  manner  of  pronouncing  the 
Spanish,  which  they  speak  ahnost  without  separatiog  their 
teeth.  Thej  show  with  pride  to  Eoropeaos  the  point  of  th« 
Galera,  so  called  on  account  of  the  vessel  of  Columbus, 
which  anchored  there,  and  the  port  of  Manzaoillo,  where 
they  first  swore  to  the  Whites,  in  1498,  that  frieodship, 
which  they  have  never  betrayed,  and  which  has  given  them, 
in  the  Court  style,  the  title  of  ^les,  loyal.  (See  abov^ 
p.  44.) 
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ooiitaui  twelve  thousand.  Mr.  Depons^  in 
valuable  work  on  the  province  of  Cai'accas^  gives 
Cnmana,  in  1802^  near  twenty-eight  thousand 
inhabifantfi;  others  have  carried  this  number^ 
for  the  year  1810,  to  thirty  thousand.  Whea 
we  consider  the  slowness,  with  which  the  po- 
pulation increases  in  Teira  Fifma,  I  do  not 
speak  of  the  country,  but  in  the  towns,  we  must 
doubt  whether  Cuniana  be  already  a  third  more 
populous  than  Vera  Cruz,  the  principal  port  of 
the  vast  kingdom  of  New  Spain.  It  is  even 
easy  to  prove,  that  in  1803  the  populaticm 
scarcely  exceeded  dghteen  or  nineteen  thou-r 
sand  souls.  I  was  favoured  with  a  sight  (tf  the 
different  memoirs,  which  the  government  had 
procured  to  be  drawn  up  on  the  statistics  of  the 
coun^,  at'  the  time  when  the  question  was  agi* 
tated,  whether  the  revenue  of  the  farm  of  to- 
bacco could  be  replaced  by  a  personal  tax ;  and 
I  flatter  myself,  that  my  estimation  rests  on 
solid  foundation. 

An  enumeration  made  in  1792  gives  Cumana 
but  10740  inhabitants,  reckoning  the  suburbs 
and  scattered  houses  a  league  around.  Don 
Manuel  Navarete,  an  officer  of  the  treasury^ 
asserts,  that  the  error  of  this  enumeration  cannot 
be  a  third,  or  even  a  fourth  of  the  whole  number. 
On  comparing  the  annual  registers  of  baptisms, 
we  observe  but  a  feeble  increase  from  1790  to 
1800.    The  women,  it  is  true,  are  extremely 


id4 

froitfal^  especially  the  natives ;  but  though  liie 
small-pox  be  yet  unknown  in  this  country,  the 
mortality  of  infants  is  prodigious,  on  .  account 
of  the  extreme  carelessness  in  which  they  live, 
and  the  pernicious  custom  of  eating  green  and 
indigestible  fruits.  The  number  of  births*  ge- 
nerally amounts  from  five  hundred  and  twenty 
to  six  hundred,  which  indicates  at  most  a  po- 
pulation of  sixteen  thousand  eight  hundred  souls* 
We  may  be  assured,  that  all  the  Indian  children 
are  baptised;  and  inscribed  on  the  registers  of 
the  parishes  ;  and  supposing,  that  the  popular- 
tion  in  1800  had  been  twenty-six  thousand  souls^ 
there  would  have  been  but  one  single  birth  to 
forty-three  individuals ;  while  the  ratio  oi  births 
to  the  whole  po)>ulation  is  in  France  as  tw^ity- 
eight  to  a  hundred,  and  in  the  equinoctial  re-> 
gions  of  Mexico  as  seventeen  to  a  hundred. 
It  is  to  be  presumed,  that  the  Indian  suburb 

*  The  foUowTng  are  the  results  which  I  drew  from  the 
registers  commimtcated  to  mc  bj  the  parish  priests  of  Cu* 
mana.  Births  in  the  year  1798,  in  the  district  of  the  Cura$ 
rfctores,  237  ;  in  the  district  of  the  Cunu  caslrcnses,  57;  in 
the  subiTrb  of  the  Gaayquerias,  or  parish  of  Aha  Gracia^SOQ. 
in  the  suburb  of  the  Serritoes,  or  parish  of  Socorro^  19.  Toh 
tal  622.  We  see,  by  these  parish  registers,  the  great  fecuii* 
dity  of  the  Indian  marriages ;  for  though  the  suburb  of  the 
Goayquerias  contains  a  number  of  individuals  of  other  tribef>, 
we  are  struck  with  the  quantity  of  children  born  on  this  left 
bank  of  the  Manzanares.  Their  number  amounts  to  two 
fifths  of  the  whole  births. 
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by  degrees  will  extend  as  far  as  the  Embarca^ 
dere,  the  plain,  which  is  not  yet  covered  with 
houses  or  huts,  being  more  than  340  toises  in 
length^.  The  heats  are  somewhat  le^  oppres- 
sive on  the  side  toward  the  seashore,  than  in  the 
old  town,  where  the  revert)eration  of  the  cat 
cftreous  soil,  and  the  jHroadmlty  of  the  mountain 
of  St.  Antonio,  raise  the  temperature  to  an  ex-* 
traordinary  degree.  In  the  suburb  of  the  Quay- 
querias,  the  sea  breezes  have  free  access ;  the 
soil  is  clayey,  and,  as  it  is  thought,  less  exposed 
from  this  reason  to  the  violent  shocks  of  earth* 
quakes,  than  the  houses  at  the  foot  of  the  rocks 
and  hills  on  the  right  bank  of  the  Manzanares. 

The  shore  near  the  mouth  of  the  smaU  river 
Santa  Catalina  is  bordered  with  mangrove 
trees  f ,  but  these  mangroves  are  not  sufficiently 

*  I  hare  deduced  this  dbtance  from  the  vertical  angles  and 
the  azimuths  of  several  edifices,  of  which  I  carefdlj  mea- 
sured the  height.  On  the  side  of  the  river,  in  1800,  the 
distance  from  the  first  hut  of  the  suhnrbs  of  the  Guayqoerias 
to  the  Casa  blanca  (of  Don  Pasqcml  Goda)  was  538  toisesi 
and  from  this  first  hut  to  the  bridge. of  Ihe  JMEanzanares  210 
toises*  These  data  swill  some  day  be  interesting,  when  the 
progress  of  industry  and  prosperity  at  Cumana,  from  the  be- 
ginning of  the  nineteenth  century,  becomes  a  subject  of  in- 
quiry. 

>  t  Khizophora  mangle.  Mr.  Bonpland  found  on  the  Plaga 
Chica  the  allionia  incamalsu  in  the  same  place  where  the 
unfortunate  Loefliug  had  discovered  this  new  genus  of  nyc« 
tagines. 
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spread  to  diminuh  the  salabrity  of  tlie  ak*  of  C^ 
mana.  The  soil  of  the  plain  to  in  part  deititute 
of  vegetaticttiy  in  pait  covered  with  tufta  of  sesa- 
vinm  portnlacastnim,  gomphrena  flava,  g,  Jiityr- 
tif»lia,  taUnnm  coqpidatom,  L  eumaneuMy  and 
portulaca  laanginoBa.  Among  these  herbaceons 
plants  we  find  at  intervals  the  avicennia  iomm^ 
toMy  the  SGoparia  dnlcis,  a  fruteseent  mimosa 
with  very  irritabk  leaves  *,  and  portkuhurfy 
eaasias,  the  number  of  which  is  so  great  in  South 
America,  that  we  coUected^  in  onr  travels,  more 
than  thirty  new  species. 

On  leaving  the  Indian  suburb,  and  ascending 
the  river  towai*d  the  south,  we  found  a  grove  c€ 
cactus,  a  deligfatfiil  spot,  shaded  by  tamarinds, 
brasillettoes,  bombax,  and  other  plants,  remark^ 
able  for  their  leaves  and  flowers.  The  soil  here 
is  rich  in  pasturage,  where  dairy  houses,  built 
with  reeds,  are  separated  from  each  other  by 
clumps  of  trees.  The  milk  remains  fresh,  when 
kept,  not  in  the  calebashes  ^  of  very  thick  lig- 
neous fibres,  but  in  porouft  earthem  vessels  fram 
Mani<{uarez.    A    pr^udice    prevalent   in   the 

*  The  Spaniards  designate  by  the  name  of  dormideras 
(sleeping  plants)  the  small  number  of  mimosas  with  irritable 
leaves.  We  have  increased  this  number  with  three  species^ 
which  were  unknown  to  botanists,  namely,  the  mimosa  »*•"•- 
lis  of  Cumana,  the  m.  pellita  of  the  savannahs  of  CalaboiBO, 
and  the  m.  dormiens  of  the  banks  of  the  Apura. 
+  The  fruit  of  the  crescentia  cujete. 
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tountries  of  the  north  had  loDgkdme  to  believe^  « 
that  coirs,  under  the  torrid  zone,  did  not  yield 
rich  nf ilk ;  but  my  abode  at  Cumana,  and  espe^ 
cially  an  recursion  through  the  vast  plains  of 
CakUxwo,  doYtf  ed  with  grasses,  and  herbaceous 
sensitive  plants,  ceoayinced  me,  that  the  rumi-r 
nating  animals  of  Europe  become  perfectly  ha* 
bituated  to  the  most  scorching  climates,  provided 
they  find  water  and  good  nourishment.  The 
milk  is  exodlent  in  the  provinces  of  New  Anda« 
lusia,  Barcelona,  and  Venezuela ;  and  the  but* 
ter  is  better  in  the  plains  of  the  equinoctial  zone, 
than  on  the  ridge  of  the  Andes,  where  the  Alpine 
plants,  enjoying  in  no  season  a  sufficiently  high 
temperature,  are  less  aromatic  than  on  the  Py^ 
fcaiees,  the  mountains  of  Estremadura,  and  those 
of  Greece.  As  the  inhabitants  of  Cumana  pref<^ 
the  coolness  of  the  sea  breeze  to  the  appearance 
of  vegetation,  they  are  accustomed  to  no  other 
wulk  than  that  of  the  open  shore.  The  Spa* 
niards,  who  are  accused  in  general  of  no  predi-* 
lection  for  trees,  or  the  warbling  of  birds,  have 
transported  their  prejudices  aod  their  habits  into 
the  colonies.  In  Terra  Firma,  Mexico,  and 
Peru,  it  is  rare  to  see  a  native  plant  a  tree, 
merely  with  the  view  of  procuring  himself  shade; 
and  if  we  except  the  environs  of  the  great  ca- 
pitals, walks  bordered  with  trees  are  almost  un- 
known in  these  countties.  The  arid  plain  of 
Cumana  exhibits  after  violent  showei*s  an  extra- 
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ordinary  phenomenot].  The  earth,  drencbed 
with  rain,  and  heated  again  by  the  rays  of  the 
fiun,  emits  that  musky  odour,  which  under  the 
torrid  zone  is  common  to  animals  of  very  dif- 
ferent classes,  to  the  jaguar,  the  small  spedes  of 
tiger  cat,  the  thick-nosed  tapir*,  the  galinazo 
vuiture-f ,  the  crocodile,  vipers,  and  rattlesnakes. 
The  gaseous  emanations,  which  are  the  vehicles 
of  this  aroma  (odour),  seem  to  be  evolved  in  pro- 
portion only  as  the  mould,  containing  the  spoils 
of  an  innumerable  quantity  of  reptiles,  worms^ 
and  insects,  begins  to  be  impregnated  with  war- 
ter.  I  have  seen  Indian  children,  of  the  tribe  of 
the  Chaymas,  draw  out  from  the  earth  and  eat 
millepedes  or  scolopendras :(;  eighteen  inches 
long,  and  seven  lines  broad.  Whenever  the  soil 
is  turned  up,  we  are  struck  with  the  mass  of  or- 
ganic substances,  which  by  turns  are  developed, 
transformed,  and  decomposed.  Nature  in  these 
climates  appears  more  active,  more  fruitful,  .we 
might  even  say  more  prodigal  of  life. 

On  this  shore,  and  near  the  dairies  of  which 
we  have  just  spoken,  we  enjoy,  especially  at  sun- 

*  Cavia  capybara,  lAn. ;  ehigaire. 

t  Valtur  aura,  Lin.,  zamuro,  or  galinazo.  The  Brasiliaa 
▼ulture  of  Bufibn.  I  cannot  reconcile  myself  to  the  adoption 
of  names,  which  designate  as  belonging  to  a  single  country 
animals  common  to  a  whole  continent. 

t  Scolopendras  are  very  common  behind  the  castle  of  St. 
Antonio^  on  the  sunmiit  of  the  hili, 
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rise,  a  very  beaiitiful  prospect  over  an  elevated 
group*  of  calcareous  mountains.  As  tliis  group 
subtends  ah  angle  of  three  degrees  only  at  the 
house  where  we  dwelt,  it  long  served  me  to  com- 
pare the  variations  of  the  terrestrial  refraction 
with  the  meteorological  phenomena.  Storms^ 
are  fcMrmed  in  the  centre  of  this  €ordillera ;  and; 
we  see  from  afar  thick  clouds  resolve  themselves 
lllto  abundant  rains,  while  during  seven  oc  eight 
months  not  a  drop  of  water  falls  at  Cumana. 
Hie  Brigantine,  which  is  the  highest  part  of  thiis 
chain^  raises  itself  in  a  very  picturesque  manner 

*  If  the  Brigaotirte  (Ccrro  del  Bergantm)  be  actaall^t  24 
noSes*  or  22600  toises  distant  from  Cumana^  as  h  indicated 
on  tl^e  ckart  of  Mr.  Fidalgo,  pabliahed  by  the  Hydrographi- 
cal  Dep6t  at  Madrid,  in  1805,  the  angles  of  altitude  which  [ 
took  at  the  Piaga  Grande  make  this  mouataia  1255  toises  high*' 
Bat  this  very  chart,  less  accurate  with  regard  to  places  dis- 
tant from  the  coasts  than  to  the  coasts  themsekes,  assigns 
the  town  of  Cumanacoa  a  latitude  of  10^  5',  while,  according 
to  my  direct  observations,  it  is  10»  16'  11'^  (Obs.  Astron,  t. 
h  p.  96.)     If  this  too  southern  position  has  an  influence  on 
that  of  the  Brigantine,  we 'must  admit,  that  this  mountain  is 
much  lower.     It  presents  itself  at  the  Plaga  Grande  under  a 
vertical  angle  (corrected  for  the  refraction  and  curve  of  the 
Earth)  of  ty*  ef  12*.    Other  angles,  taken  on  a  base  of  196 
toises,  which  was  measured  on  ground  where  the  water  had 
rested  a  long  time,  would  induce  me  to  think,  that  the  height 
and  distance  of  the  Brigaotine  are  not  much  above  800  toises, 
and  12  or  16  miles ;  but  we  can  have  no  confidence  in  so 
short  a  basis,  and  an  operation,  the  immediate  object  of  whieh' 
was  not  the  measfire  of  the  BrigantuiQ. 
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and  Tataraqaai  it  tooic  it's  name 
from  the  form  of  a  very  deep  valley  on  the  tiortii* 
era  declivity^  which  resembles  the  inside  of  a 
ship.  The  smnmit  of  this  mountain  is  almost 
bare  of  vegetation,  and  flattened  like  that  of 
Mowna-Roa,  in  the  Sandwich  Islands.  It  is  a 
perpendicular  wail^  or,  to  use  a  more  expressive 
term  of  the  Spanish  navigators,  a  table,  mesa. 
This  pecfdiar  physiognomy,  and  the  symmetrical 
arrangement  of  a  few  cones^  which  surround  the 
Brigantine,  made  me  at  first  think,  that  this 
group,  which  is  wholly  calcareous,  contained 
rocks  of  basaltic  or  trappean  formation. 

The  governor  of  Cumana  had  sent,  in  1797,  a 
band  of  determined  men  to  explore  this  entirely 
desert  country,  and  to  open  a  direct  road  to 
New  Barcelona,  by  the  summit  of  the  Mesa, 
It  was  reasonably  expected,  that  this  way  woukt 
be  shorter,  and  less  dangerous  to  the  health  of 
travellers,  than  that  which  was  pursued  by  the 
couriers  along  the  coasts ;  but  every  attempt  to 
cross  the  chain  of  the  mountains  of  the  Brigan* 
tine  was  fruitless.  In  this  part  of  America,  aa- 
in  New  Holland*  to  the  west  of  Sidney  Town, 
it  is  not  so  much  the  height  of  the  Cordilleras, 

» 

*  The  bine  meantakw  of  New  Holland,  and  those  of  Cer- 
mirtiheii  and  LeDsdown,  are  not  visible,  in  clear  weatber,  be- 
yond fi%  oiQei.  Peron,  Voyage  aor  Terras  Aastrales,  p. 
380.  SuppoMi;  Ibe  aagie  of  altftode  half  a  degree,  Ae  ab- 
•olate  height  of  these  laoaalaiiui  would  bo  abowt  6S0  teises. 
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aa  the  lortai  eltkt  tockfi^  tibatpreaenVS  dtetablw 
difficult  to  sttrmouok^ 

The  longitudinal  valley,  fbrmod  by  ibt  lofty 
mouBta&os  of  the  ulterior  and  the  flovthetn  de* 
diTity  of  the  Cerro  de  San  Antonio,  iM  traversed 
by  tbe  Rio  Maoxanares*    This  plains  wUch  is 
tiie  only  tborooghly  wooded  pait  in  the  environs 
of  Cnmana,  is  called  the  Plain  des  Charaa  ^,  on 
account  of  the  numerous  plantatiooM,  which  t5ke 
inhabitants  hare  begun  fat  some  years  pa^t 
along  the  river*    A  nanmv  patb  haada  Arom  the 
hill  of  San  Francisco  Mft)S8  the  forest  to  the 
hoqnce  of  the  Capuchins,  a  very  agreeable  oann*^ 
try  hooae^  which  the  Arragonese  monks  have 
buite  as  a  retreat  fior  oU  iBifinn  miestnawes,  whe 
can  no  longer  fiilfil  the  duties  of  tbrir  minisr 
try.    As  we  advance  toward  the  west^  the  taees 
ef  the  fcirest  become  more  vigorous,  and  we 
SEieet  with  a  &w  asotdocys'^,  which,  howevec,  aM 
very  rare  in  the  environs  of  Cuiaana.    At  the 
foot  of  tbe  capparis,  the  bauhinia^  and  the  iyg^ 
phylkmi  with  flowers  of  a  gold  yeUow,  extend 
a  carpet  of  bromdia|,  akin  to  the  b.  karatas^ 
which  from  the  odour  aikl  coolness  of  it's  foliage 
attracts  tiie  rattlesnake. 

The  wateiv  of  the  Manzanares  are  very  limpid^ 

*  ChMcray  hj  corruption  ciara,  a  hut  or  cottage  surroaiicled 
by  a  garden.    The  word  ifmre  has  the  same  signifioatidn, 
t  The  oamiiMNi  mm:ki^  or  w^eeping  monkey. 
t  ChihuchihuGf  of  the  family  of  the  ananas. 
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and  hapi^ly  it  has  no  resemblaace  whatever  to 
the  Manzanares  of  Madrid,  which  appears  the 
narrower  from  the  contrast  of  the  sumptuous 
bridge  by  which  it  is  crossed.      It  takes   it's 
source,  like  all  the  rivers  of  New  Andalusia, 
in  a  part  of  the  savannahs  (llanos)  known  by 
the  names  of  the  plateaux  of  Jonoro,  Amana 
and  Guanipa  *,  which  receives,  near  the  Indian 
village  of  San  Fernando,  the  watera  of  the  Rio 
JuaniUo.    It  has  been  several  times  proposed  to 
the  government,  but  always  without  success,  to 
construct  a  dyke  at  the  first  Ipure,  in  order  to 
form  artificial  irrigations  in  the  plcdn  of  Charas  ; 
because,  notwithstanding  it*s  apparent  sterility, 
the  soil  is  eictremely  productive,  wherevei*  humi- 
dity is  joined  to  the  heat  of  the  climate.    The 
cultivators,  who  are  but  in  narrow  circumstances 
at  Cumana,  were  gradually  to  refund  the  money 
advanced  for  the  construction  of  the  sluice& 
Meanwhile  Persian  wheels,  pumps  worked  by 
mules,  and  other  hydraulic  but  imperfect  mar 
chines,  have  been  erected,  to  serve  tiU  this  pro^ 
ject  is  carried  into  execution. 

The  banks  of  the  Manzanares  are  very  plear 
sant,  and  shadowed  by  mimosas,  erythrinas  ceir 
has,  and  other  trees  of  gigantic  growth.    A  ri- 

*  These  three  emioences  bear  the  names  of  Hfesas,  tables. 
Ao  immense  plain  has  an  almost  imperceptible  rise  from 
both  sides  to  the  middle,  without  aoj  appearance  of  moun* 
tains  or  hills. 


209    . 

ver,  the  temperature  of  which,  in  theiseason  of^ 
the  floods,  descends  as  low  as  twenty-two  de- 
grees, when  the  air  is  at  thirty  and  thirty-three 
degrees,  is  an  inestimable  benefit,  in  a  country 
wliere  the  heats  are  excessive  during  the  whole 
year,  and  where  it  is  so  agreeable  to  bathe  seyeral 
times  in  the  day.    The  children  pass,  as  it  were, 
a  part  of  their  lives  in  the  water :  the  whole  of 
the  inhabitants,  even  the  women  of  the  mos^ 
opulent  families^  know  how  to  swim ;  and  in  a 
country  where  man  is  so  near  the  state  of  nature^ 
one  of  the  first  questions  asked  at  first  meeting 
in  the  morning  is,  whether  the  water  is  cooler 
than  the  preceding  evenings  The  mode  of  bath- 
ing is  various  enough.     We  every  evening  vi- 
sited a  very  respectable  soeiety,  in  the  suburb  of 
the  Guayquerias.      In  a  fine  moonlight  nighty 
cbbirs  were  placed  iti  the  water :  the  men  and 
women  were  lightly  dothed,  as  in  some  baths  of 
the  north  of  Europe ;  and  the  &mily  and  stran- 
gers, assembled  in  the  river,  passed  some  hours 
in  snioking  segars,  and  in  talking,  according  to 
the  custom  of  the  country,  of  the  exti-eme  dry- 
ness of  the  season,  of  the  abundant  rains  in  the 
neighbouring  districts,  and  particularly  of  the 
luxuries,  of  which  the  ladies  of  Cumana  accuse 
those  of  the  Caraccas  and  the  Havannah.    The 
company  were  under  no  apprehensions  from  the 
bavas,  or  small  crocodiles,  which  are  now  ex^ 
tremely  scarce,  and  which  approach  men  with* 

2k 
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(mi  attacking  them.  These  animals  are  three 
or  four  feet  long.  We  never  met  with  thraii  in 
Ae  Manzanares,  but  with  a  great  number  of 
dolphins  *,  which  sometimes  ascend  the  river  in 
the  night,  and  frighten  the  bathers  by  spoulin^ 
water. 

Hie  Port  of  Cnmana  is  a  road  capable  of  re^ 
cdving  all  the  navies  of  Enrope.  The  whole  of 
the  Gulf  of  Cariaco,  which  is  thirty-five  miles 
long,  and  inxty-eight  miles.broad,  affords  excels 
tent  anchorage.  The  great  ocean  is  not  more 
calm  and  pacific  on  the  coasts  of  Vertk,  than  the 
sea  oi  the  Antilles  fit>m  Portocabello,  and  espe- 
cially fix>m  Cape  Codera,  to  the  Point  of  Paria. 
llie  fanrricanes  of  the  West  Indies  are  never  felt 
In  these  regions,  the  vessels  of  wiiich  are  witl^ 
out  decks.  The  only  danger  in  the  port  of  Cu*^ 
mana  is  a  riioal,  that  of  Morro  Roxo^,  which 
Is  nine  hundred  toises  broad  from  east  to  west, 

•  Tdttiiutf. 
f  Tkere  are  from  one  to  three  frthoms  water  on  thk 
alioal,  while  just  bejond  it's  edges  there  are  eighteen^  thirty, 
aod  even  thirty-eight.  The  remains  of  an  old  battery,  situate 
to  the  north-north-east  of  the  eastle  of  8t  Antonio,  and  Tory 
aesr  it,  serve  m  a  Mark  to  avoid  the  bank  of  Blawo  tUas^ 
Before  this  battery  shvti  in  with  a  very  high  mountaiB  of  the 
ipeninsalfLof  Araya,  which  bears  from  the  castle  of  St  Anto- 
nio,  north  65^  30'  east,  at  six  leagues  distance,  the  ship  must 
1)0  pot  about  If  this  be  neglected,  the  danger  of  striking  is 
■o  much  Ae  greater,  as  llie  heights  of  Bordones  keep  die 
wind  friia  a  vwiel  aleerikig  for  the  port 
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Mad  80  steep,  that  yoa  are  upon  it  almoBt  be&ftt 
yon  have  any  warning  of  it. 

I  have  been  somewhat  diflhse  in  my  descripi* 
tion  of  the  site  of  Cnmana,  because  it  appes^red 
to  me  important  to  make  known  a  place^  wiiich 
for  ages  has  been  the  focus  of  the  most  tre<^ 
piendons  earthquakes.  Before  I  speak  of  these 
Extraordinary  phenomeriiay  it  wiU  be  us^l  to 
collect  the  scattered  traits  ci  the  physical  posi-- 
tion  of  which  I  have  just  given  the  sketch. 

The  city,  placed  at  the  foot  of  a  lull  destit«;« 
of  verdure,  is  commanded  by  a  castle.  No 
steeple  or.dome  attracts  from  afer  the  ^e  of  the 
traveller,  but  only  a  few  trunks  of  tamarind, 
oocoa^  and  date  treea^  which  rise  above  tiie 
liouses,  the  roofe  of  which  are  flat^  The  m»^ 
rounding  plains,  especially  those  on  the  coasted 
wear  a  melancholy,  dusty,  and  arid  appearances 
while  a  fresh  and  luxuriant  v^petation  points 
out  from  a&r  the  windings  of  the  river,  which 
aeparates  the  dty  from  the  suburbs,  the  popula* 
tion  ot  Eun^pean  and  mii^  race  from  the  Ba« 
lives  with  a  coppery  tint.  Hie  hill  of  fort  St 
Antonio,  solitary,  white,  and  bare,  reflects  a 
great  mass  of  light,  and  oi  radiant  heat:  it  Is 
composed  of  breccia,  the  strata  of  which  contain 
pelagian  petri&clions.  In  the  distance,  toward 
the  south,  a  vast  and  gloomy  curtain  of  mutmt^ 
tains  stretches  along.  These  are  the  high  cal* 
eareous  Alp9  of  New  Andahisia^  surmoonted  by 
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sandstoiie^  and  other  more  recent  formatioitt. 
Majestic  forests  cover  this  Cordillera  of  the  inte- 
rior^ and  are  joined  by  a  woody  vale  to  the  open^ 
clayey  lands,  and  salt  marshes  of  the  environs  of 
Cumana.  A  few  birds  of  considerable  size  con- 
tribute  to  i^ive  a  particular  physio^omy  to  these 
countries.  On  the  seashore,  and  in  the  gulf,  wse 
£nd  flocks  of  fishing  jierons,  and  alcatras  of  a 
very  unwieldy  form,  which  swim,  like  the  swan, 
raising  their  wings.  Nearer  the  habitation  of 
men,  thousands  of  galinazo  vultures,  the  true 
jackals  of  the  winged  tribe,  are  ever  busy  in 
uncovering  the  carcases  of  animals  *.  A  gul^ 
which  contains  hot  and  submarine  springs,  di* 
vides  the  seQohdary  from  the  primary  and  schis* 
lose  rocks  of  tiie  peninsula,  of  Araya.  Each  of 
^ese  coasts  is  i^athed  by  a  tranquil  sea,  of  an 
ajiiare  tint,  and  always  gently  agitated  by  the 
same  wind.  A  bright  and  clear  sky,  with  a  few 
light  clouds  at  sunset,  reposes  on  the  ocean,  on 
the  peninsula  destitute  of  trees,  and  on  the 
plains  of  Cumana,  while  we  see  the  stonns  accu* 
mulate  and  descend  in  fieilile  showers  among 
the  inland  mountains.  Thus  pn  these  coasts,  as 
well  as  at  the  foot  of  the  Abides,  the  earth  and 
the  skies. offer  the  extremes  of  clear  weather  and 
fogs,  of  drought  and.  torrents  of  rain,  of  absolute 
nudity  and  never  ceasing  verdure*    In  the  New 

•  Soffon,  Hijit«  NtU  des  OiseMx,  t  i^  p.  114« 
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Continent^  the  low  regions  on  the  seacoasts  dif- 
fer afi  widely  from  the  inland  mountainous  dis- 
tricts, as  the  plains  of  Lower  Egypt  from  the 
high  lands  of  Abyssinia. 

The  analogies  which  we  have  just  indicated, 
between  the  seacoasts  of  Andalnma  and  those  of 
Peru,  extend  themselves  also  to  the  frequency  of 
earthquakes,  and  the  limits  which  nature  seems 
to  have  prescribed  to  these  phenomena.  We 
have  ourselves  felt  very  violent  shocks  at  Cuma- 
na ;  and,  at  the  moment  while  the  edifices  re- 
cently overthrown  were  rebuilding,  we  were 
informed  on  the  spot  of  the  most  nunute  drcumr 
stances,  that  accompanied  thb  great  catastrophe 
of  the  14th  of  December,  1797.  These  obser- 
vatjons  will  be  perhaps  the  more  interesting,  as 
earthquakes  have  'hitherto  been  considered 
rather  in  the  fatal  effects  which  they  have  had 
on  the  population  and  wel&re  of  society,  than 
under  a  physical  and  geolo^cal  point  of  view. 

It  is  a  very  generally  received  opinion  on  the 
coasts  of  Cumana,  and  in  the  island  of  Marga- 
retta,  that  the  gulf  of  Cariaco  owes  it's  existence 
to  a  rent  of  the  continent  attended  by  an  irrup- 
tion of  the  ocean.  The  remembrance  of  this 
great  revolution  was  preserved  among  the  In- 
dians to  the  end  of  the  fifteenth  century :  and  it 
is  related,  that,  at  the  time  of  the  third  voyage 
of  Christopher  Columbus,  the  natives»mentioned 
it  as  a  very  recent  event.    In  1530,  the  inhabi- 
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difits  were  alanned  by  new  shocks  on  the  coasts 
of  Paria  and  Ciimana.  The  lands  were  inun* 
dated  by  the  sea,  and  the  small  fort,  bnUt  by 
James  Castellon  at  New  Toledo  *,  was  entirely 
destroyed.  At  the  same  time  an  enormous 
opening  was  formed  in  the  mountains  of  Cariaoo^ 
on  the  shores  of  the  gulf  that  bears  this  name^ 
when  a  great  body  of  salt  water,  mixed  with  as- 
phaltnm,  issued  from  the  micaceous  schist 'f'^. 
Earthquakes  were  very  frequent  toward  the  end 
of  the  sixteenth  century;  and,  according  to  the 
ta^itions  preserved  at  Cumana^  the  sea  often 
inundated  the  shores^  rising  fimn  fifteen  to 
twenty  fiatthoms.  The  inhabitants  fled  to  the 
Cerro  of  San  Antonio,  and  to  the  hill  where  now 
stands  the  small  convent  of  St.  Francis.  It  is 
even  thought,  that  these  frequent  inundations 
iMuced  the  inl^bitants  to  build  that  quarter  of 
the  town,  which  is  backed  by  the  mountain^  and 
stands  on  a  part  of  it*s  declivity. 
'    As  no  record  exists  at  Cumana,  and  it*s  ar^ 

*  This  was  the  firat  name  ^ven  to  the  city  of  Camana 
•  (Girolamo  Beozoai,  Hist  del  Mondo  nuovo,  p.  3,  31 » and 
83).  James  Castelloo  arrived  at  St.  Domingo  in  1521,  after 
the  appearance  of  the  celebrated  Bartholomew  de  las  Casas 
in  these  coantries.  On  attentively  reading  the  narratives  of 
fienzoni  and  Canlin»  we  find  that  the  fort  of  Castellon  was 
built  near  the  mouth  of  the  Manzanares  (alia  ripa  del  fiume  de 
Camana) :  and  not«  as  some  modern  travellers  have  asserted, 
on  the  mountain  where  now  stands  the  castle  of  St  Antonio* 
t  Herera,  Description  de  las  Indias^  p.  14. 
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^faives^  CHQ  acconnt  of  the  conUmial  derastations 
of  the  termit^>  or  white  ants,  contain  no  docu- 
ment^ that  goes  back  farther  than  a  hundred  and 
fifty  years^  we  are  unacquainted  with  the  precise 
dates  of  the  ancient  earthquakes.  We  only 
know^  that^  in  times  neai'er  our  own^  the  year 
1 776  was  at  the  same  time  the  most  fatal  to  the 
colonists^  and  the  most  remarkable  for  the  na^ 
tural  history  of  the  country.  A  drought,  like 
those  which  ar^  felt  at  times  in  the  islands  cdf 
Cape  Verd,  had  reigned  during  fifteen  months^ 
when,  on  the  21st  of  October,  1766,  the  city  of 
Cumana  was  entirely  destroyed.  The  remexn- 
brance  of  this  day  is  eveiy  year  renewed  by  a 
religious  festival,  attended  with  a  solemn  pro- 
cession. The  whole  of  tb^  houses  were  over- 
turned  in  the  space  of  a  few  minutes,  and  the 
shocks  were  hourly  repeated  during  fourteen 
months.  In  several  parts  of  the  provinc^he 
earth  opened^  and  threw  out  sulphureous  waters. 
These  irruptions  were  very  frequent  in  a  plain 
extending  toward  Casanay,  two  leagues  to  the 
east  of  the  town  of  Canaco^  and  known  by  the 
name  of  the  hollow  ground,  tierra  hueca,  be- 
cause it  appears  entirely  undermined  by  thermal 
springs.  During  the  years  1766  and  17679  the 
inhabitants  of  Cumana  encamped  in  the  streets ; 
and  they  began  to  rebuild  their  houses,  when 
the  earthquakes  took  place  only  once  a  month. 
What  was  felt  at  Quito,  immediately  after  the 


great  catastrophe  (tf  the  4th  of  February,  1797, 
took  place  on  these  coasts.  While  the  ground 
was  in  a  state  of  continual  oscillation,  the  at- 
mosphere seemed  to  dissolve  itself  into  water. 
The  rivers  were  swollen  by  these  sudden  tor- 
rents of  rain,  the  year  was  extremely  fertile,  and 
the  Indians,  whose  frail  huts  easily  resist  the 
strongest  shocks,  celebrated  from  ideas  of  an 
old  superstition,  with  feasting  and  dances,  the 
destruction  of  the  world,  and  the  approaching 
epocha  of  it's  regeneration. 

Tradition  states,  that  in  the  eathquake  of 
1766,  as  well  as  in  another  very  remarkable  one 
in  1794,  the  shocks  were  mere  horizontal  oscil- 
lations ;  it  was  only  on  the  disastrous  day  of  the 
14th  of  December,  1797,  that  for  the  first  time, 
at  Cumana,  the  motion  was  felt  by  the  raising  up 
of  the  ground.  More  than  four-fifths  of  the  city 
were  then  entirely  destroyed;  and  the  shock, 
attended  by  a  very  loud  subterraneous  noise,  re* 
^embled,  as  at  Riobamba,  the  explosion  of  .a  mine 
at  a  great  dept  h .  Happily  the  most  violent  shock 
was  preceded  by  a  slight  undulating  motion,  so 
that  the  greater  part  of  the  inhabitants  could 
escape  into  the  streets,  and  a  small  number  only 
perished  of  those  who  had  assembled  in  the 
churches.  It  is  a  generally  received  opinion  at 
Cumana,  that  the  most  destructive  earthquakes 
are  announced  by  very  feeble  oscillations,  and 
by  a  hollow  sound,  which  does  not  escape  the 
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observation  of  persons  habituated  to  tliis  kind  of 
phenomenon.  In  this  £fttal  moment^  the  cries  of 
ndserictyrdiaj  temhla,  iembkf^,  are  every  where 
heard ;  and  it  is  very  rarely,  that  a  false  alarm 
is  given  by  a  native.  Those  who  are  most  fear* 
fdl  attentively  observe  the  motions  of  dogs,  goats, 
and  swine.  The  last  of  these  animals,  endowed 
with  delicate  ol&ctory  nerves,  and  accustomed 
to  tarn  up  the  earth,  give  warning  of  approach* 
ing  danger  by  their  restlessness  and  their  cries* 
We  shall  not  decide,  whether,  placed  nearer  the 
surface  of  the  ground,  they  are  the  first  that 
hear  the  subterraneous  noise ;  or  whether  their 
oi^ns  receive  the  impression  of  some  gazeous 
emanation,  which  issues  from  the  earth.  We 
cannot  deny  the  possibility  of  this  latter  cause. 
During  my  abode  at  Peru,  a  foct  was  observed 
in  the  inland  country,  which  has  an  analogy 
with  this  kind  of  phenonienon,  and  which  is  not 
unfrequent.  At  the  end  of  violent  earthquakes, 
the  herbs  that  cover  the  savannahs  of  Tucuman 
acquired  noxious  properties;  an  epidemic  dis^ 
order  took  place  among  the  cattle,  and  a  great 
number  among  them  appeared  stupified  or  suf- 
focated by  the  deleterious  vapours  exhaled  from 
the  ground. 

At  Cumana,  half  an  hour  before  the  catas- 
trophe of  the  14th  of  December,  1797,  a  strong 

^  Mercjr !  the  earth  tremblwi* 
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smell  of  sulphur  was  perceived  near  the  hill  of 
the  convent  of  St.  Francis ;  and  on  the  same 
spot  a  subterraneous  noise^  which  seemed  to 
proceed  from  the  south-east  to  the  north-west, 
was  heard  the  loudest.  At  the  same  time  flames 
appeared  on  the  banks  of  the  Mansanares^  near 
the  hospice  of  the  Capuchins,  and  in  the  gulf  of 
Cariaco,  near  Mariguitar.  This  last  pheaome* 
non,  so  extraordinary  in  a  country  not  voleaniCj 
is  pretty  frequent  in  the  Alpine  calcareous  moun- 
tains near  Cumanacoa,  in  the  valley  of  Bordones, 
in  the  island  of  Margaretta,  and  amidst  the 
Llanos^  or  savannahs  of  New  Andalusia.  In 
these  savannahs  flakes  of  fire  rise  to  a  conn- 
derable  height ;  they  are  seen  for  hours  together 
in  the  dryest  places ;  and  it  is  asserted,  that,  on 
examining  the  ground  which  fhrnisbes  the  in- 
flammable matter,  no  crevice  is  to  be  found. 
Tins  fire,  which  resembles  the  sources  of  hydros 
gen,  or  SeUse,  of  Medina -f*,  or  what  is  called  the 
WIU  o*  the  wisp  of  our  marshes,  does  not  bum 
the  grass ;  because,  no  doubt  the  column  of  gas, 
which  developes  itself,  is  mixed  with  azot,  and 
carbonic  acid,  and  does  not  burn  at  it's  basis. 
The  people,  although  less  superstitious  here  than 
in  Spain,  call  these  reddish  flames  by  the  singu* 

*  Id  the  Mesa  of  Cari,  to  the  north  of  Aguasaj,  and  in 
the  Mesa  of  Guanipa,  far  from  the  Morichtdfi,  which  are  the 
hamid  spots  where  the  mauritia  palm-tree  g^ws. 

i  Brieslak,  G^logia,  t.  ii,  p.  284. 
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lar  name  of  the  soul  qf  the  tyrant  Aguirre  i 
imiagining  that  the  spectre  of  Lopez  Aguirtie^ 
harassed  by  remorse^  wanders  oyer  these  coun*- 
tries  i^lHed  by  his  crim^  *. 

The  great  earthquake  of  1 797  produced  some 
changes  in  the  configuration  of  the  shoal  of 
Morro  Roxo,  toward  the  mouth  of  the  Rio  Bof« 
dones.  Shnilar  swelfings  were  observed  at  the 
time  of  the  total  ruin  of  Cumana,  in  1766.  At 
this  period,  the  Punta  Delgado,  on  the  southern 
€oast  of  the  gulf  <tf  Cariaco,  was  perceptibly 
enlarged ;  and  in  the  Rio  Guarapiche^  near  the 
village  of  Maturin,  a  shoal  was  formed,  no  doubt 
by  the  action  of  the  elastic  fluids,  which  dis** 
placed  and  raised  up  the  bed  of  the  river. 

We  shall  not  continue  to  describe  with  mi-^ 
nuteness  the  local  changes  produced  by  the  diffe- 
rent earthquakes  of  Cumana.  In  order  to  follow 
a  plato  conformable  to  the  end  we  proposed  19 
this  work,  we  shall  endeavour  to  generalize  our 

*  Wheo  at  CumftQa,  or  io  the  island  of  Marg^aretta,  the 
people  pronounce  the  words  d  tiratmo  (the  tj^rant),  it  is  al- 
ways to  denote  the  infamous  Lopez  d^Aguirre ;  who,  after 
having  taken  part,  in  1560,  in  the  revolt  of  Perdinando  de 
Gorman  agajnst  Pedro  de  Ursua,  governor  of  the  Omegoai 
and  Doradoi  gave  himself  the  title  of  trmdor,  or  traitor. 
He  descended  the  river  of  the  Amazons  with  his  band,  and 
reached  by  a  communication  of  the  rivers  of  Guyana,  of 
which  we  shall  hereaf\er  speak,  the  island  of '  Margaretta* 
The  port  of  Paraguache  still  bears,  in  this  island,  the  name 
of  the  Tyrant*ff  Port 
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ideaS)  and  comprehend  in  one  point  c^  view  evety 
thing  that  relates  'to  these  phenomena,  so  terri-- 
fie,  and  so  difficult  to  explain.  If  it  be  the  duty 
of  those  natural  philosophers,  who  vimt  the 
Alps  of  Switzerland,  or  the  coasts  of  Lapland^ 
to  extend  our  knowledge  respecting  the  gladen 
and  the  aurora  borealis,  it  may  be  expected,  that 
a  traveller,  who  has  traversed  Spanish  America, 
should  have  chiefly  fixed  his  attention  on  volca- 
noes and  earthquakes.  Each  part  of  the  Globe 
is  an  object  of  particular  study ;  and  when  we 
cannot  hope  to  penetrate  the  causes  of  natural 
phenomena,  we  ought  at  least  to  ^ideavour  to 
discover  their  laws,  and  distinguii^,  by  oompar- 
rison  of  numerous  &cts,  what  is  constant  and 
uniform  from  what  is  variable  and  accidental. 

The  great  earthquakes,  which  interrupt  the 
long  series  of  slight  shocks,  appear  to  have  no 
regular  pmods  at  Cumana.  Th^  have  taken 
place  at  intervals  of  fourscore,  a  hundred,  and 
sometimes  less  than  thirty  years ;  while  on  the 
coasts  of  Peru,  for  instance  at  Lima,  a  certain 
regularity  is  observed  in  the  periods  of  the  total 
ruin  of  the  city.  The  belief  of  the  inhabitants 
in  the  existence  of  this  uniformity  has  a  happy 
influence  on  public  tranquillity,  and  the  encou- 
ragement of  industry.  It  is  generally  admitted, 
that  it  requires  a  sufficiently  long  space  of  time 
for  the  same  causes  to  act  with  the  same  energy ; 
but  this  reasoning  is  just  only  in  as  much  as  the 
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ahooks  are  oonaidered  as  a  local  phenomenon ; 
aad  as  a  particular  locus,  under  each  point  of 
the  Globe  exposed  to  those  great  catastrophes,  is 
admitted.  Whereyer  new  edifices  are  raised  on 
the  mins  of  the  old,  we  hear  from  those  who 
refuse  to  build,  that  the  destructioli  of  Lisbon 
on  the  first  of  November,  1755,  wias  soon  fdl^ 
lowed  by  a  second,  and  not  less  fatal,  on  the 
3l8t  of  March,  1761. 

It  is  a  very  old  *  and  commonly  received  opi- 
nion at  Cumana,  Acapulco,  and  Lima,  that  a 
perceptible  connection  eadsts  between  earth- 
quakes, and  the  state  of  the  atmosphere  that 
precedes  these  phenomena.  On  the  coasts  of 
New  Andalusia,  the  inhabitants  are  alarmed, 
when,  in  excessively  hot  weather,  and  after 
long  droughts,  the  breeze  suddenly  ceases  to 
blow,  and  the  sky,  clear,  and  without  clouds  at 
the  zenith,  exhibits,  near  the  horizon,  at  six  or 
eight  degrees  elevation,  the  appearance  of  a  red- 
dish vapor.  These  prognostics  are  however  veiy 
uncertain ;  and  when  the  whole  of  the  meteoro- 
logical variations,  at  the  times  when  the  Globe 
has  been  the  most  agitated,  are  called  to  mind, 
it  is  founds  that  violent  shocks  take  place  equally 
in  dry  and  in  wet  weather ;  when  the  coolest 
winds  blow,  or  during  a  dead  and  suffocating 
calm.    From  the  great  number  of  earthquakes, 

**  Ariif.  Meteor,,  Lib.  ii,  (ed.  Duval.,  t.  i,  p.  708).  Se- 
neca, Nat  Qwest,  lib.  Ti,  c.  X^ 
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which  I  have  witnessed  to  the  north  and  aoulli 
of  the  equator;  on  the  continent^  and  in  the 
basin  of  the  seas;  on  the  coasts^  and  at  2500 
toises  height ;  it  appears  to  me,  that  the  oscil^ 
lalions  are  generally  very  independent  of  the 
previous  state  of  the  atmosphere.  This  opinion 
is  embraced  by  a  number  of  enlightened  pcr« 
sons^  who  inhabit  the  Spanish  colonies;  and 
whose  experience  extends,  if  not  over  a  greater 
qiace  of  the  Globe,  at  least  to  a  greater  number 
of  years,  than  mine.  On  the  contrary,  in  parts 
of  Europe  where  earthquakes  are  rare  compared 
to  America^  natural  philosophers  are  inclined  to 
admit  an  intimate  connection  between  the  un^ 
dulations  of  the  ground,  and  certain  meteors^ 
which  accidentally  take  place  at  the  same 
epocha.  In  Italy,  for  instance,  the  sirocco  and 
earthquakes  are  suspected  to  have  some  con* 
nection ;  and  at  London,  the  frequency  ct  £edl* 
ing  stare,  .and  those  southern  %hts*,  which 

*  Philot.  Tnmtact,  vol.  xlvi,  p.  642,  663,  and  743.  Tht 
appearance  of  these  meteon  led  two  dLstinguished  4nen  of 
scieooe,  nearly  at  tbe  same  time,  to  adopt  theories  diame- 
trically opposite  to  each  other.  Hales,  struck  widi  his  ex- 
periffienls  on  the  deoompositioDof  nitl*oas  gas  when  it  comes 
into  contact  with  atmosperic  air,  invented  a  chemical  theory, 
acoording  to  which,  the  earthquake  was  the  eflbct  '<  of  a 
prompt  condensation  of  sulphoroos  and  nitrous  exhalations/* 
lb.  p.  678.  Stnkeley,  fiuniliar  with  Franklin's  ideas  of  the 
of  electrifiitj  in  thn  stiata  of  the  atmofphefe,  consi- 
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iiave  since  been  often  observed  by  Mr.  Dalton, 
were  considered  as  the  forerunners  of  those 
shocks,  which  were  felt  from  1748  to  1756. 

On  the  days  when  the  earth  is  shaken  by  violent 
shocks,  the  regularity  of  the  horary  variations  of 
the  barometer  is  not  disturbed  under  the  tropics. 
I  have  verified  this  observation  at  Cumana,  at  * 
Lima,  and  at  Riobamba ;  and  it  b  so  much  the 
more  worthy  of  fixing  the  attention  of  natural 
j^losophers,  as  at  St.  Domingo,  at  the  town 
<tf  Cape  Frani^ois,  it  is  asserted,  that  a  water 
barometer  *  was  observed  to  sink  two  inches  and 
a  half  immediately  before  the  earthquake  of 
1770.  In  the  same  manner  it  is  related,  that> 
at  the  destruction  of  Oran,  a  drug^st  fled  with 
his  fieunily,  because,  observing  accidentally,  a  few 
minutes  b^bre  the  earthquake,  the  height  of  the 

dered  liw  oioilktorj  notbii  of  the  surface  of  die  Globe  as  flie 
effeet  of  an  electric  ahock  propagated  from  the  air  to  the  earth, 
lb.  p.  642.  Each  of  these  theories  admitted  the  existence  of  a 
large  black  cload  separating  strata  of  air  unequally  charged 
with  electricity,  or  with  nitrous  vapours;  and  this  cloud  was 
seen  at  London  at  the  moment  of  the  first  shocks.  I  men- 
tion these  reveries,  to  show  to  what  errors  we  expose  oos^ 
selves  in  geology  and  physics,  when^  instead  of  taking  into 
view  the  Vhole  of  the  phenomena  that  occur,  we  suffer  our 
atlsftfion  ie  be  arrested  by  accidental  circumstances. 

*  Cunisjolles,  in  the  Journal  de  Phys.,  torn,  liv,  p.  lOS. 
This  depression  answers  only  to  two  lanes  of  mercury.  The 
barDmeter  renained  motieidess  at  Pigaeroi,  in  April,  1808* 
(Ibid.  t.  hm,  p.  292.) 
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mercnry  in  his  barometer^  he  perceived^  that  thfe 
column  sunk  in  an  extraordinary  manner.  I 
know  not  whether  we  can  give  credit  to  this  as- 
sertion ;  but  as  it  is  nearly  impossible  to  exa- 
mine the  variations  of  the  weight  of  the  atmos- 
phere during  the  shocks^  we  must  be  satisfied  in  * 
observing  the  barometer  before  or  after  these 
phenomena  have  taken  place.  In  the  temper- 
ate zone^  the  aurora  borealis  does  not  always 
modify  the  variation  of  the  needle,  and  the  in- 
tensity of  the  magnetic  forces  *.  Perhaps  also 
iearthquakes  do  not  act  constantly  in  the  same 
manner  on  the  air  that  surrounds  us. 

We  can  scarcely  doubt,  that  the  earth,  when 
dpened  and  agitated  by  shocks,  spreads  occa^ 
sionaQy  gaseous  emanations  through  the  atmofr- 
phere,  in  places  remote  from  the  mouths  of  vol- 
canoes not  extinct.  At  Cumana,  as  we  have 
already  observed,  flames  and  vapors  mixed  with 
sulphurous  acid  spring  up  from  the  most  arid 
soil.  In  other  parts  of  the  same  province,  the 
earth  ejects  water  and  petroleum.  At  Riobamba 
a  muddy  and  inflammable  mass,  which  is  called 
mmfa^  issues  from  crevices  that  close  again,  and 
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*  I  had  an  opportUDity  ofolMerviDg^  ooDJoindy  with  Mr. 
Oltmanoi  at  Berlin,  on  the  night  of  the  20|h  of.  December, 
1806,  a  change  of  magnetic  intensity.  The  point  of  con. 
Tcrgence  of  ihe  rays  of  the  Aurora  borealis  was  determined 
astronomically  by  the  azimuth  of  a  star.  (Gilbert's  AnDaka, 
1811,  p,  274.) 
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Quscumiilates  into  elevated  hills.  At  sevea 
leagues  from  Lisbon,  near  Colares,  durij[ig  the 
terrible  earthquake  of  the  first  of  November, 
1 755^  flames  and  a  column  of  thick  smoke  were 
seen  to  issue  from  the  flanks  of  the  rocks  of 
Alvidras,  and,  according  to  some  witnesses^  froni 
the  bosom  of  the  sea  *.  This  smoke  lasted  se- 
veral days,  £^nd  it  was  the  more  abundant  iu 
proportion  as  the  subterraneous  noise,  which  acr 
companied  the  shocks,  w:as  louder. 

Elastic  fluids  thrown  into  the  atmosphere 
may  act  locally  on  the  barometer,  not  by  their 
mass,  which  is  very  small,  compared  to  the  mas9 
of  the  atmosphere ;.  but  because^  at  the  moment 
of  the  great  explosions,  an  ascending  current  is 
probably  formed,  which  diminishes  the  pressure 
of  the  air*  I  am  inclined  to  think,  that  in  the 
greater  part  of  earthquakes  nothing  escapes 
from  the  agitated  earth ;  and  that,  where  ga- 
zeous  emanations  and  vapours  take  place,  they 
oflener  accompany,  or  follow,  than  precede  the 
shocks.  This  last  circumstance  explains  a  &ct, 
which  seems  indubitable,  I  mean  that  mysterious 
influencej^  in  equinoctial  America,  of  earthquakes 
on  the  climate,  and  on  the  order  of  the  dry  and 
rainy  seasons.  If  the  earth  generally  act  on  the 
air  only  at  the  moment  of  the  shocks,  we  can 
conceive  why  it  is  so  rare,  that  a  sensible  me- 


•  PUL  TnuMw,  t.  xlix,  p.  414. 
2  L 
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ttorologieal  chan^  becomes  the  presage  ol  these 
g;f6sE('r6v<>lufioii8  of  fiatare. 
■  The  hypotheSS^  accor^g  to  wMch,  m  the 
^ui!hq«[&kes  of  CamaSia,  ela8tl(i  fltdds  tend  to 
escape  from  the  surfac^  '6f  the  sofl,  seems  oon- 
flnhed'by  thfe  oMeiVatiori  <^  the  dl^adfol  iwHse, 
which  is  heard  during  the  Shocks  at  thcT  borders 
of  the  wellk  in  toRpMn  if  Chafas.  Water-  and 
S«Ad  are  sometimes  tbi^oWn  ottt  twenty  feti,  high. 
Similar  phenotnetia  tea.ve  ^ot  escai^  the  ob- 
fiervadbn  of  the  ancients,  who  inhahiled?  paafts  of 
Greece  and'Ana^Minor  abdandio^  Willi  catems, 
fereVidcS,  and  subterraneous 'riVirel '  Mature,  in 
ft's"<ifiiR)rm'j)rogresS,  eJvery  #fiere  su^ftttthe 
tjiidife^idebs  of  the  causes  of  earthquakes,  and 
the  nieans  %y  wMbh'man,  forgetting  the' nieifsure 
6f  li&  strehgth,  pretends  to  cUminish  the  eflfect  of 
the  feiibferraneAu^  explosion^.  What  a  ^eat 
Roman  naturalist  has  said  of  the  utility  of  wells 
and  caverns  *  is  repeated  in  the  "New  World 

*  In  .pattis  est  remedium^  ^\»9ie  et  prebri  gpecus  pmbent : 
ponceptujqi.enifn  flpiritam  exhtdfuit  :,q«ad  in  certis^noUtiir 
oppidisy  qase  minus  quatiuntur,,  crpbris  ad  eluwm  ciuucalis 
ca?ata.  Plin.  lib.  ii,  c.  82  (ed.  Par.  1725,  t  i,  p.  112). 
£yen  at  present,  in  the  capital  of  St.  Domingo,  wells  are 
oonsidered  as  diminisbing  tbe  Violenoe  of  tbe  shocks.  I 
.shall  observe  on  this  aodasion,  that  the  theory  of  earthquakes, 
given  by  Sefi^ica^«t«  .Qa^st^  Lib*  yi»  c.  4—31),  contains 
the  germe  of  every  thing  that  has  been  said  in  our  times  on 
the  action  of  the  elastic  vapors  confined  in  the  interior  of  the 
Globe.  (Compare  Michell,  in  the  Phil.  Trans^  t  li,  p.  506— 
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by  tiie  most  ignoiant  IncUans  ot  Qiuto,  whea 
they  show  travellers  the  guaicos,  or  crevices  of 
Pichincha* 

The  su|)terraneoi]^  noise^  go  frequent  during 
earthquakes,  is  generally  not  in  the  ratio  of  the 
strength  ci  the  shocks..  At  Camana  it  constantly 
precedes  them,  while  at  Quito,  and  for  a  short 
time  past  at  Caraccas,  and  in  the  West  India 
Islands,  a  noise  like  the  discharge  of  >a  battery 
was  heard,  a  long  time,  after  the  shocks  bad 
ceased.  A  third  kind  of  phenomenon^  the  mo^t 
remarkable  of  the  whole,-  is  the  vol£ng  of  tfiose 
•subterraneous  thunders,  which  last  several 
months,  without  being  accompanied  by^  the 
least  oscillating  motion  of  the  grotmd  •; 
.  Ip  every  country  subject  to  earthquakes^  the 
point  where,  probably  by  a  particular  disposition 
of  the  stony  strata,  the  effects  are  the  mosi>  jsei^ 
sible,  is  consideried  as  the  cause  and  the-  foisus 
of  the  shocks.  Thus  at  Cumana  the  hill  of  the 
castle  of  St.  Antonio,  and  particularly  the  emi- 
nence on  which  the  convent  of  St.  Francis  is 


1)34 ;  and  Dr.  Young  in  Reea's  New  Ojclopedia,  VoL  xli, 
P.  2,  art.  Earthqvakb. 

*  The  subterraneoQB  thunders  (hranudo^  y  truenot  subttr^ 
raneo9)  ofGaanaxnato  will  foe  described  in  the  course  of  this 
work.  (Nonv.  £sp.,  t.  p.  47.)  The  phenomenon  of  a  nois« 
without  shocks  had  afareadj  been  observed  by  the  ancients. 
(Aristot,  Meteor,  lib.  ii,  ed.  Duval,  p«  8011  Plin.  Kb.  ii,  c. 
80.)  ' 
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placed,  are  believed  to  contain  an  enonnoua 
quantity  of  sulphur,  and  other  inflammable  mat* 
ter.  We  forget,  that  the  rapidity  with  which 
the  undulations  are  propagated  to  great  dis- 
tances, even  across  the  basin  of  the  ocean,  proves, 
that  the  centre  of  actidn  is  very  remote  from  the 
surfiice  of  the  Globe.  From  this  same  cause  no 
doubt  earthquakes  are  not  restrained  to  certain 
species  of  rocks,  as  some  naturalists  pretend, 
but  all  are  fitted  to  propagate  the  movement. 
In  order  to  keep  within  the  limits  of  my  own  ex* 
perience,  I  shall  here  dte  the  granites  of  lima 
and  Acapuloo;  the  gneiss  ofCaraccas;  the  mica* 
slate  of  the  peninsula  of  Ai:aya ;  the  primitive 
thonschiefo:  of  Tepecuacuilco,  in  Mexico ;  the 
-secondary  limestones  of  the  Apennines,  Spain, 
and  New  Andalusia ;  and  finally  the  trappean 
porphyries  of  the  provinces  of  Quito,  and  Popa- 
yan^.  In  these  diflTerent  places  the  ground  is 
ftequently  agitated  by  the  most  violent  shocks ; 
but  sometimes,  in  the  same  rock,  the  superior 
strata  form  invincible  obstacles  to  the  propaga- 
tion of  the  motion*  Thus,  in  the  mines  of  Sax* 
o^^f-,  we  have  seen  workmen  hasten  up  af- 

0 
*  I  miglit  have  added  to  the  list  of  aecondary  rocks  the 
,gjpmaa  of  the  newest  formation^  for  instance  that  of  Monl- 
martre  placed  on  a  marine  cakareons  rock,  which  is  posterior 
to  the  chalk.  See  the  Mem.  de  FAcad^mie,  t.  i,  p.  841,  on 
the^arthqnake  felt  at  Paris,  and  in  it's  environs,  in  lesi. 
t  At  Marienborgh  in  the  Erzgebutrge.         / 
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frighted  by  oscillations^  which  were  not  felt  at 
the  surface  of  the  ground* 

If^  in  regions  the  most  remote  from  each  other, 
primitive,  secondary,  and  volcanio  rocks,  share 
equally  in   the  convulsive  movements  of  the 
Globe;  we  cannot  but  admire  also,    that,  in 
ground  of  little  extent,  certain  classes  of  rocks 
oppose  themselves  to  the   propagation  of  the 
shocks.    At  Cumana,  for  instance,  before  the 
great  catastrophe  of  1797,  the  earthquakes  were 
felt  only  along  the  southern  and  calcareous  coast 
of  the  gulf  of  Cariaco,  as  far  as  the  town  of 
this  name ;  while  in  the  peninsula  of  Araya,  and 
at  the  village  of  Maniquarez,  the  ground  did 
not  pailake  of  the  same  agitation.    The  inhabi* 
tants  of  this  northern  coast,  which  is  composed 
of  mica-slate,  built  their  huts  on  a  motionless 
earth ;  a  gulf  three  or  four  thousand  toisA  in 
breadth  separated  them  from  a  plain  covered 
with   ruins,   and  overturned  by  earthquakes. 
This  security,  founded  on  the  experience  of  se- 
veral ages,  has  vanished ;  and  since  the  14th  of 
December,  1797,  new  communications  appear 
to  have  been  opened  in  the  interior  of  the  Globe. 
At  present  the  peninsula  of  Araya  is  not  merely 
subject  to  the  agitations  of  the  soil  of  Cumana, 
the  promontory  of  mica-slate  is  become  in  it*8 
turn  a  particular  centre  of  the  movements.    The 
earth  is  sometimes  strongly  shaken  at  the  village 
of  Maniquarez,  when  on  the  coast  of  Cumana 
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the  inhabitants  enjoy  the  most  perfect  tranqnil- 
lity.  The  gulf  of  Cariaco  nevertheless  is  only 
siicty  or  eighty  fathoms  deep. 

It  has  been  thought  from  obtervations  made 
both  on  the  continent  and  in  the  islands^  that 
the  western  and  southern  coasts  are  most  expo^ 
ed  to  shocks*.  This  observation  is  connected 
with  the  ideas  which  geologists  have  long  form- 
ed of  the  position  of  the  high  chains  of  mbun-* 
tains^  and  the  direction  of  their  steepest  declivi- 
ties :  the  existence  of  the  Cordillera  of  Caraccas, 
and  the  frequency  of  the  oscillations  on  the  east- 
ern and  northern  coast  of  Terra  Flrma,  in  the 
gulf  of  Paria,  at  Carupano,  at  Cariaco,  and  at 
Cumana,  are  proofs  of  the  uncertainty  of  this 
opinion. 

In  New  Andalusia,  as  well  as  in  Chili  and 
Peru,  the  shocks  follow  the  course  of  the  shore ; 
and  extend  but  little  inland.  This  circumstance, 
as  we  shall  soon  find,  indicates  an  intimate  con- 
nection between  the  causes  that  produce  earth- 
quakes and  volcanic  eruptions.  If  the  earth 
was  most  a^tated  onthe  coasts,  because  they 
are  tht^  lowest  part  of  the  land,  why  should  not 
the  oscillations  be  equally  strong  and  frequent 
<m  those  vast  savannahs  or  meadows  \y  which 

4 

"*  Cdurr^jolles,  in  the  Journ.  de  Phjs.  t.  lir^  p.  104. 

t  The  JJmM  of  Camana,  of  New  BarceloDa,  of  Calabozo, 
of  Apura,  and  of  Meta. 
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are  scareely  eight  or  ten  toises  above- the  level  of 
the  ocean? 

The  earthquakes  of  Cumana  *  are  connected 
with  those  of  the  West  India  islands ;  and  it  has 
even  been  suspected^  Jhat  thejr  have  s^m^  con- 
nection  with  the  yol^anip ,  ph^nqmena  of  the 
Cordilleras  of  the  Andes.  On  the  4th  of  No- 
vember,  1797,  l^he  soil  of  the  province  of  ,Quito 
underwent  such  a  destructive  commotion,  that* 
notwithstanding  the  extreme  feebleness  of  the 
population  of  that  country,  near  40000  natives 
perished,  buried  under  the  iiiins  of  their  houses, 
swallowed  up.  in  thje  crevices,  or  drowngd  i^ 
lakes  that  were  ^d^lenly^  formed.    A^  the  ^same 

period,  the  inhabitants  oif  the  eastern  Antilles 

*      »•       'I-       •  .•*,-••        ••« 

were  alarmed  by  shocks,  which  continued  during 
eight  months,  when  tl]ie  volcano  of  Guadaloupe 
threw  out  pumice  stones,  ashes,,  tind  gusts  of 
sulphureoos  vapors.  This^  eruption  of  the  27tJ^ 
of  September,  during  which  very  long-continued 

subterraneous  noises  were  heard  -f*,  was  followed 

« 

*  See  my  Greological  Table  of  South  America,  Jonrn.  de 

Phjsiqae,  t.  liii,  p.  68. 

« 

f  Report  made  to  the  generak  Victor  Huguea  and  Lebas, 
bj  Amie,  Peyre,  Hapd,  Fodtelliaa,  and  Code,  appointed  to 
examine  thb  sitaation  of  the  vdcano  of  Basse-Terre,  add  the 
effects  that  had  taken  place  in  the  night,  from  the  \ieyenth  to 
the  eighth  of  Vendemiaire,  in  the  year -6 :  p.  46.  This  nar- 
rative of  a  jonmey  to  the  tap  of  the  Toleanb,  dontains  aeVeral 
carioor  obaervatioDa;  it  waa- printed  at  Oaadaioupe  in  17M> 
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cn  the  14th  of  December  by  the  great  eartii* 
quake  of  Cumana*  Another  volcano  of  the 
West  India  islands^  that  of  St.  Vincents  ^,  has 
lately  given  a  fresh  instance  of  these  extraordi- 
nary connections.  This  volcano  had  not  emitted 
flames  since  1718,  when  they  burst  forth  anew, 
in  1812.  The  total  ruin  of  the  city  of  Caraccas 
^f*  preceded  this  explosion  thirty-five  days,  and 
'  violent  oscillations  of  the  ground  were  felt,  both 
in  the  islands,  and  on  the  coasts  of  Terra  Firma. 
It  has  long  beep  remarked,  that  the  eflects  of 
great  earthquakes  extend  much  fetrther  than  the 
phenomena  arising  from  burning  volcanoes.  In 
studying  the  physical  revolutions  of  Italy,  care- 
fully examining  the  series  of  the  eruptions  of  Ve- 
suvius and  Etna,  we  can  scarcely  recogqize,  not- 
withstanding the  proximity  of  these  mountains, 
any  traces  of  a  simultaneous  action.  It  is  on  the 
contrary  doubtless,  that  at  the  period  of  the 
last  and  preceding  destruction  of  Lisbon  :^,  the 

*  Letter  from  Mr.  Hamilton  to  Sir  Joseph  Bankf,  1813. 
The  eruption  began  on  the  30th  of  April,  1812;  it  was  pre- 
ceded by  repeated  earthqaake^,  daring  eleven  months.  (Phi]. 
Trans,  for  1786,  p.  16.) 

4-  The  2eth  of  March,  1812. 

X  The  Ist  of  November  1756,  and  81st  of  March  1761. 
During  the  first  of  these  three  earthquakes,  the  ocean  inun- 
dated, in  Europe,  the  coasts  of  Sweden,  England,  and  Spain; 
in  America,  the  islands  of  Antigua,  Barb^dlMss,  and  Marti* 
picQ.    At  Barbadoes,  where  the  tides  rise  only  from  24  to  28 
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nek  was  violently  agpitated  even  as  far  as  the 
New  Worlds  for  instance^  at  the  island  of  Barba- 

inches,  the  water  rose  twenty  feet  in  Carlisle  Bay.    It  be- 
caihe  at  the  same  time  **  as  black  as  ink  f  becaose,  without 
doubt,  it  was  mixed  with  the  petroleum,  or  asphaltum, 
which  abounds  at  the  bottom  of  the  sea,  as  well  on  the  coasts 
of  the  golf  of  Cariaco,  as  near  the  island  of  Trinidad.    In 
the  West  Indies^  and  in  several  lakes  of  Switzerland,  this 
extraordinary  motion  of  the  waters  was  observed  six  hours 
after  the  first  shock  that  was  felt  at  Lisbon.    (Phil.  Trans., 
vol.  xlix,  p.  403,  410,  544,  688;  ibid.,  vol.  lii,  p.  424.)     At 
Cadiz  a  mountain  of  water  sixty  feet  high  was  seen  eight 
miles  distant  at  sea;  this  mass  threw  itself  impetuously  on 
the  coasts,  and  beat  down  a  great  number  of  edifices;  like 
the  wave  fourscore  and  four  feet  high,  which,  on  the  9th  of 
June,  1586,  at  the  time  of  the  great  earthquake  of  Lima,  co- 
vered the  port  of  Callao.  ( Acosta,  Hist  natural  de  las  Indias, 
ed.  de  1691,  p.  123.)     In  North  America,  on  Lake  Ontario, 
strong  agitations  of  the  water  were  obserred,  from  the  month 
of  October  1755.    These  phenomena  are  proofs  of  subterra* 
neous  communications  at  enormous  distances.    On  compare 
ing  the  epochas  of  the  great  catastrophes  of  Lima  and  (rua* 
timala,  which  generally  succeed  each  other  at  long  iutervals, 
it  has  sometimes  been  thought,  that  the  effect  of  an  action 
slowly  propagating  itself  along  the  Cordilleras,  sometimes 
from  north  to  south,  at  other  times  from  south  to  north,  may 
be  perceived.    (Cosme  Bueno,  Descripcion  del  Peru,  ed.  de 
Lima,  p.  67.)    The  following  are  four  of  these  remarkable 

epochas. 

Mexico.  Peru, 

(Lat  13**  32'  north.)  (I^t.  12*  2'  south.) 

aoih  of  Nov.  1577,  17th  of  June,  1578. 

4th  of  Maij^,  1679.  17th  of  June,  1678. 

12th  of  Feb.  1689.  10th  of  Oct.  1688. 

27th  of  Sept.  1717.  8th  of  Feb.  1716. 
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does,  more  than  twelve  hundred  leagues  distfuit 
fix>m  the  coasts  of  PortugaL> - 

Several  facte  tend  to  prove,  that  the  causes 
which  pro<iuce  eartliquakes  have  a  near  connec- 
tion with  those  that  act  in  volcanic  eruptions*. 
We  leitn^t  at  Pasto,  that  the  column  of  black 
and  thick  smoke,  which,  in  1797,  issued  for  seve- 
ral months  from  the  volcano  near  this  shore, 
disappeared  at  the  very  hoiir,  when,  sixty  leagued 
to  the  soiitn,  the  towns  ot  Aibbamba,  tiamhato! 
and  Tacunga,  were  overtur^ied  hy  an  enormous 
shock.  When,  in  the  interior  of  ^  burning  crater^ 
we  are  seated  near  those  hillocks'  formed  by 
ejection's  of  scoriae  and  ashes,  we  feel  the  motion 

When  the  shocks  are  not  simultaneoqs,  or  do  not  follow  at 
abort  intervals,  great  doubts  may  be  entertained  with  respect 
to  the  pretended  commnnication  of  the  moTemeot. 

*  The  connection  of  these  causes*  already  known  to  the 
ancients,  excite^  fresh  attention  at  the  period  of  the  discovery 
of  America*  (Acosta,  p.  121.)  This  discovery  not  only 
offered  new  productions  to  the  curiosity  of  men^  it  gave  also 
extent  to  their  ideas  on  physical  geography,  on  the  varieties 
of  the  human  species,  and  the  migrations  of  nations.  It  is 
impossible  to  read  the  first  narratives  of  the  Spanish  travel- 
lers, especially  those  of  the  Jesuit  Acosta,  without  perceivinf^ 
with  surprise  the  influence  which  the  aspect  of  a  great  conti- 
nent, the  study  of  extraordinary  appearances  of  nature,  and 
an  intercourse  with  men  of  different  races^  have  exerted  on 
the  progress  of  knowledge  in  Europe.  The  germe  of  a  great 
number  of  physical  truths  is  found  in  the  worka  of  the  six- 
teenth century ;  and  this  germe  would  have  fructified^  had  it 
not  been  crushed  by  fanaticism  and.superatition. 
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of  the  grodnd  several  seconds  before  each  partial 
eruption  takes  place.  We  observed  this  pheno- 
menon at  Vesuvius  in  1805^  while  the  mountain 
threw  out  scoriae  at  a  white  heat ;  we  were  wit- 
nesses of  it  in  1802,  on  the  brink  of  the  immense 
crater  of  Hchincha,  from  which  nevertheless  at 
that  time  clouds  of  sulphureous  acid  vapours 
only  issued. 

Every  thmg  in  earthquakes  seems  to  indicate 
the  action  of  elastic  fluids  seeking  an  outlet  to 
spread  themselves  in  the  atmosphere.  Often,  on 
the  coasts  of  the  South  Sea,  the  action  is  almost 
instantaneously  communicated  from  Chili  to  the 
gulf  of  Guayaquil,  a  distance  of  six  hundred 
leagues ;  and,  what  is  very  remarkable,  the 
shocks  appear  to-be  so  much  the  stronger,  za 
the  country  is  more  distant  from  burning  volca* 
noes.  The  granitic  mountains  of  Calabria,  co« 
vered  with  very  recent  breccia,  the  calcareous 
chain  of  the  Apennines,  the  country  of  Pignerol, 
the  coasts  of  Portugal  and  Greece,  those  of  Peru 
and  Terra  Firma,  afford  striking  proofs  of  thiff 
assertion*.'  The  Globe,  it  may  be  said,  is'  a^- 
tated  with  greater  force,  in  proportion  as  the 
surface  has  a  smaller  number  of  funnels  com« 
munlcating  with  the  caverns  of  the  interior.  At 
Naples  and  at  Messina,  at  the  foot  of  Cotopaxi 
and  of  Tunguragua,  earthquakes  are  dreaded 

•I 

*  Fleariau  do  BeUevue,  Journ.  de  Pbys.,  t  lxii>  p.  201» 
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only  when  vapours  and  flames  do  not  issue  frooi 
the  crater.  In  the  kingdom  of  Qnito^  the  great 
catastrophe  of  Riobamba,  which  we  have  before 
mentioned,  has  led  several  well4nformed  persons 
to  think,  that  this  unfortunate  country  would 
be  less  often  desolate,  if  the  subteiTaneous  fire 
should  break  the  porphyritic  dome  of  Chimbo- 
razo ;  and  if  this  colossU  mountain  should  be» 
come  a  burning  volcano.  At  all  times  anakgous 
bc\»  have  led  to  the  same  hypothesis.  The 
Greeks,  who,  like  ourselves,  attributed  the  oscil* 
lations  of  the  ground  to  the  tension  of  ekistic 
fluids,  cited  in  favour  of  their  opinion  the  total 
cessation  of  the  shocks  at  the  island  of  Euboea^ 
by  the  opening  of  a  crevice  in  the  Lelantine 
plain*. 

•  We  have  endeavoured  to  collect  at  the  end  of 
this  chapter  the  general  phenomena  of  earth- 
quakes under  dififerent  climates.  We  have 
shown,  that  subterraneous  vapours  are  sub- 
jected to  laws  as  uniform  as  the  mixture  of  ga- 
zeous  fluids,  which  constitutes  our  atmosphere. 
We  have  abstained  from  all  discusdon  of  the 
nature  of  the  chemical  agents,  which  are  the 
causes  of  the  great  derangements  that  the  sur^ 
face  of  the  earth  undergoes  from  time  to  time. 

*  The  shoi:k8  ceased  only  when  a  crevice,  which  ejected  n 
**  river  of  fieiy  mud,**  opened  in  the  plain  vf  Lelantuniy  near 
Chalcis.  Strabo,  lib.  1,  ed.  Oxod.,  1807,  t  i,  p.  86.  (Se* 
also  the  translation  by  M.  du  Theil,  1 1,  p.  137,  note  4.) 
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^It  is  suffident  here  to  observe^  that  these  causes 
are  concealed  at  immense  depths ;  and  that  we 
must  seek  them  in  the  rocks  which  we  call  pri- 
mitive^ perhaps  even  below  the  earthy  and  oxided 
crust  of  the  Globe^  in  the  abysses  that  cont^n 
the  metalloidal  bases  of  silex^  lime^  soda,  and 
piOtash. 

The  phenomena  of  volcanoes^  and  those  of 
earthquakes,  have  been  considered  of  late  as  the 
effects  of  voltaic  electricity,  developed  by  a  par- 
ticular disposition  of  heterogeneous  strata*  It 
camiot  be  denied,  that  often,  when  violent  shockil 
Bttceeed  each  other  in  the  space  of  a  few  hOurs^ 
tbe  electricity  of  the  air  *  sensibly  increases  at 
the  instant  the  ground  is  most  ag^ted ;  but  in 
order  to  explain  this  phenomenon,  it  is  unneces^ 
sary  to  recur  to  an  hypothesis,  which  is  in  direct 
contradiction  to  every  thing  that  has  hitherto 
been  observed  respecting  the  structure  of  our 
planet^  and  the  disposition  of  it*s  strata. 

*  See  the  electroscopical  experimenti  made  in  Piedmont^ 
in  the  valleyg  of  Pells  and  CluAson,  in  1806.  Journal  de 
Phys.,  t  67,  p.  2W. 
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CHAPTER  V. 


Peninsula  of  Araya. — SaU-marshes. — Ruviu  of 
the  Castle  of  San  Giacomo. 

X 

Thb  first  weeks  of  our  abode  at  Cumana  were 
employed  in  Terifykig  our  instruinents,'  in  herba^ 
lizing  in  the  neigfabonring  fields^  and  in  exa- 
mining the  traces  of  the  earthquake  of  the  14th 
of  December^  1797.  Qrerpowerecji  at  onoe  by 
a  great  number  of  object^,  we  were  'somewhat 
embarrassed  to  lay  down  a  regular  plan  of  study 
and  observation.  If  every,  thing  around  us  was 
fitted  to  inspire  us  with  the  most  lively  interest^ 
our  phymcal  and  astronomical  instruments  in 
their  turns  excited  strongly  the  curioBity  of  the 
inhabitants.  We  were  distracted  by  frequent 
visits;  and  in  order  not  to  dissatisfy  persons, 
who  appeared  so  happy  to  see  the  spots  of  the 
Moon  through  Dollond*s  telescope,  the  absorp- 
tion of  two  gazes  in  a  eudiometrical  tube,  or  the 
effects  of  galvanism  on  the  motions  of  a  firog,  we 
were'oblifi^ed  to  answer  questions  often  obscure, 
and  repeat  for  whole  hou»  the  same  experi- 
ments. 
These  scenes  were  renewed  for  the  space  of 
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five  years^  every  time  that  we  took  up  our  abode 
in  a  place  -where  it  was  understood^  that  we 
were  id  possession  of  nucroscopes,  telescopes^ 
and  electncal  apparatus.  They  were  in  general 
so  much  the  more  fatiguing,  as  the  person  who 
visited  lis  haid  confused  notions  of  astronomy 
and  physics ;  .two  sciences,  which  in  the  Spanish 
colonies  are  designated  under  the  singular  name 
of  the  new  philoisophy,  ,nueva  JUosophia.  The 
half-scientific  looked  on  us  with  a  sort  of  dis- 
daib^  when  they  leamj^  that  we  £ad  no\'brought 
in  our  collection  of  books  the  Spectacle  de  lu 
Nature  by  Abb6  Pluche,  thp  Cours  de  Phymque 
of  Sigaud  la  F6iid/or  the  Dictionary  of  Yalinont 
de  Bomare.'  These  three  works,  and  the  Traiti 
dEcmxmde  polUique  of  Baron  Bielfeld,  are  the 
foreign  works  most  known  and  esteemed  in  Spa- 
itfsh  America,  from  Caraccas  and  Chili  to  Guati- 
mala  and  th$  north  of  Mexico*  No  one  is 
thought  learned,  who  cannot  quote  their  trans- 
lation^ ; '  and  it  is  only  in  the  great  capitals,  at 
Lima,  at  Santa  Fe  de  Bogota,  and  at  Meidco, 
ihai  the  names  of  Hatler,  Cavendish,  and  La- 
Voisier,  begin  to  take  the  place  of  those,  that 
have  enjoyed  popular  celebrity  for  these  fifty 
years  past. 

The  curiosity  excited  respecting  the  pheno- 
mena of  the  heavens,  and  various  objects  of  the 
natural  sciences,  takes  a  very  different  character 
among  anciently  civilized  nations,  and  among 
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those  who  have  made  but  little  progreBS  in  the 
unfolding  of  their  intellectual  fiumlties.  Each 
of  them  exhibits  in  the  highest  classes  of  socie^ 
frequent  examples  of  persons  unacquainted  with 
sdence;  but  in  the  colonies,  and  among  new 
people,  curiosity,  &r  from  being  idle  or  tranaent^ 
arises  from  an  ardent  desire  of  instruction,  and 
discovers  itself  with  an  ingenuousness  and  sim* 
plidty,  which  in  Europe  are  the  characteristics 
only  of  youth. 

I  could  not  b^gin  a  regular  course  of  astro- 
nomical  observations  before  the  28th  of  Jutyy 
though  it  was  highly  important  for  me  to  know 
the  longitude  givati  by  Berthoud^s  time-keeper ; 
but  it  happened,  that  in  a  country,  where  the  sky 
is  constantly  clear  and  serene,  no  stars  appeared 
for  several  nights.  Every  day,  two  hours  after 
the  Sun  had  passed  the  meridian,  a  stonnga^ 
thered ;  and  I  had  great  difficulty  in  obtaining 
correspondent  altitudes  of  the  Sun,  though  I 
took  three  or  four  sets  at  different  intervals. 
The  chronometrical  longitude  of  Cumana  dif- 
fered only  four  seconds  in  time  from  that  which 
I  deduced  from  the  celestial  phenomena;  yet 
our  voyage  had  kusted  more  than  forty  days,  and 
during  the  excursion  to  the  top  of  the  Peak  of 
Teneriife,  the  watch  had  b^en  exposed  to  great 
variations  of  temperature 'i^^ 

*  Astran.  Obienr.  fol.  i,  p.  xxir.  i 
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» 

From  the  whole  of  the  observations  *  which  I 
made  in  1799  and  1800  it  follows,  that  the 
latitude  of  the  *  great  square  at  Cumana  is 
10*  27'  62^^  and  it's  longitude  6ff  30'  2".  This 
longitude  is  founded  on  the  difference  of  time, 
on  lunar  distances,  on  the  eclipse  of  the  Sun  on 
the  28th  of  October,  1799,  and  on  ten  immer- 
sions of  Jupiter's  satellites,  compared  with  ob^ 
servations  made  in  £urope«  It  differs  very  little 
from  that  which  Mr.  Fldalgo  had  obtained  before 
me,  but  only  by  mere  chronometrical  means. 
The  oldest  chart  which  we  have  of  the  Conti- 
nent, that  of  Don  Diego  Ribeiro,  geographer  to 
the  emperor  Charles  the  Fifth,  places  Cumana 
in  latitude  9''30'f ;  which  differs  fifty-eight 
minutes  from  the  real  latitude,  and  half  a  de- 
gree from  that  marked  by  Jefferies  in  his  Ame- 
rican Pilot,  published  in  1794.  During  three 
centuries  the  whole  of  the  coast  of  Terra  Firma 
has  been  laid  down  too  far  to  the  south :  this 
has  been  owing  to  the  current  near  the  island  of 
Trinidad,  which  sets  toward  the  north,  and 
mariners  are  led  by  their  dead-reckoning,  to 
think  themselves  farther  south  than  they  really 
are. 

*  Astron.  Obs.,  voLi.  p,  42  toM. 
f  According  to  Herera,  latitude  9^  5</  (Dcscripcioo  .de 
laa  Indias  Occid.  p.  9).    According  to  the  Carte  de  VOe&Bn 
Atlantiqae,  pabliee  au  D^p6t  de  la  Marine  en  1792»  ktitade 
9^  52^    The  chart  of  Bibeiro  ia  of  the  jear  1529. 
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On  the  17th  of  Au^t  it  liialo,  or  londnoiu 
circle,  round  the  Moon,  fixed  the  attention  of 
the  inhabitaniB;  who  considered  it  as  the  presage 
of  some  violent  earthquake:  for,  according  to 
the  physical  notions  of  the  people,  all  extraor- 
dinary phenomena  are  immediately  connected 
-^th  each  other.  Coloured  circles  around  the 
Moon  are  much  more  rare  in  the  countries  of 
the  north,  than  in  Provence,  Italy,  and  Spain. 
I%e7  are  seen  particularly,  and  lids  fkct  is  sin- 
gular enough,  when  the  sky  is  clear,  and  the 
weather  seems  to  be  most  fait  and  settled. 
UAder  the  torrid  z6ne  beautiful  prismatic  colours 
appear  almost  every  night,  even '  at  the  time  of 
the  greatest  droughts :  often  in  the  space  of  a 
few  minutes  they  diisappear  several  times,  be- 
cause, without  doubt,  the  superior  currents 
change  the  state  of  the  floating  vapours,  by 
which  the  light  is  refracted.  I  sometimes  even 
observed,  between  the  fifteenth  degree  of  lati- 
tude and  the  equator,  small  haloes  around  the 
planet  Venus;  the  purple,  orange,  and  violet^ 
were  distinctly  perceived ;  but  I  never  saw  any 
colours  arotfnd  Sinus,  Canopus,  or  Achemer. 

While  the  halo  was  visible  at  Cumana,  the 
hygrometer  noted  great  humidity ;  nevertheless 
the  vapors  appeai*ed'  so  perfectly  in  solution,  or 
rather  so  elastic  and  uniformly  disseminated^ 
that  they  did  not  alter  the  transparency  of  the 
atmosphere.    The  Moon  arose  after  a  storm  of 
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Tsin^  behind  the  castle  of  St.  Antonio.  Afi  soon 
as  she  appeared  on  the  horizon,  we  distinguish* 
ed  two  circles ;  one  large  and  whitish,  forty- 
four  degrees  in  diameter ;  the  other  a  small  cir- 
cle of  l"*  43',  displaying  all  the  colors  oi  th# 
rainbow.  The  space  between  the  two  circles 
was  of  the  deepest  azure.  At  four  degrees 
height,  they  disappeared,  while  the  meteorolo- 
gical  instruments  indicated  not  the  slightest 
change  in  the  lower  regions  of  the  air.  This 
phenomenon  had  nothing  extraordinary,  except 
the  great  brilliancy  of  the  colors,  added  to  the 
circumstance,  that,  according  to  the  measures 
taken  with  Ramsden*s  sextant,  the  lunar  disk 
was  not  exactly  in  the  centre  of  the  haloes. 
Without  this  actual  measurement^  we  might 
have  thought,  that  the  excentricity  was  the  effect 
of  the  projection  of  the  circles  on  the  apparent 
concavity  of  the  sky  ♦.    The  form  of  the  haloes^ 

*  The  17th  of  Augunt,  1799:  thermometer,  25* j8^ 
Delnc's  hygrometer,  68^  The  altitade  of  the  Moon  being 
IV  ef,  the  horizontal  diameter  of  the  little  corona  was  1*  60^ 
and  ifa  vertical  diameter  !•  43'.  The  distance  from  the 
centre  of  the  Moon  to  the  upper  edge  of  the  small  halo  was 
forty-one  minutes,  and  to  the  Jower-edge  fifty-nine  minutes. 
The  whole  space  between  the  lunar  disk  and  the  extremity  of 
the  small  halo  shone  with  prismatic  colors.  The  horizontal 
diameter  of  the  large  white  halo  was  43^  9.  When  the 
Moon  had  attained  the  altitude  of  d7<'  34^  above  the  horLion, 
the  diameter  of  the  greater  halo  was  44*  10',  and  the  breadth 
of  the  milky  band  So  3^.    The  Moon  no  longer  ihowed  any 
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and  the  colors  of  the  atmosphere  of  the  tropics 
enlightened  by  the  Moon^  are  worthy  of  new 
researches  on  the  part  of  natural  philosophers. 
At  Mexico,  in  extremely  fine  weather,  I  have 
seen  lai^e  bands  *,  having  all  the  colors  of  the 
rainbow,  spread  along  the  vault  of  the  sky,  and 
converging  toward  the  lunar  disk;  a  curious 
meteor,  which  reminds  us  of  that  described  by 
Mr.  Cotes  fin  1716. 

If  the  situation  of  our  house  at  Cumana  was 
highly  fovourable  for  the  observation  of  the 
stars  and  meteorological  phenomena,  it  obliged 
OS  to  be  sometimes  the  witnesses  of  afBicting 

exceotricity,  and  the  imall  halo  had  only  lo  27^  diameter. 
These  measures  were  taken  without  a  telescope,  and  by 
bringing  with  the  sextant  the  edge  of  the  Moon  into  contact 
with  the  very  well  defined  extremities  of  both  haloes.  It 
seemed  to  me  diflSeuIt  to  admit  my  being  deceived  nineteen 
minntes  with  respect  to  the  excentricity  of  the  Moon  :  the 
refraction  would  have  rather  diminished  than  have  augment- 
ed the  extent  of  the  halo  toward  the  lower  edge.  We  must 
not  confound  this  phenomenon,  which  belongs  to  the  last 
strata  of  the  atmosphere*  and  which  is  observed  in  a  clear 
aky  without  any  visible  vapors,  with  those  colored  circles 
which  are  projected  on  the  white  clouds  driven  by  tlie  wind, 
before  the  lunar  disk,  and  which  have  only  seven  or  eight 
hundred  toises  of  absolute  height  (See  Gibbes  Walker 
Jordan,  in  Nicholson's  Joum.,  4to«  ed.,  voL  iv,  p.  141 ;  and 
Newton's  Optics,  1722,  p.  476.) 

•  The  night  of  the  8th  of  May,  1813. 
t  Smith's  Optics,  French  translation,  1767,  t  i,  p.  173^ 
§.  109^  and  p.  121,  §.  189. 
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scenes  in  the  day.  A  part  of  the  great  square 
is  surrounded  with  arcades,  above  which  is  one 
of  those  long  wooden  galleries^  which  are  com« 
mon  in  warm  countries.  This  was  the  place  \ 
where  slaves^  brought  from  the  coast  of  Africa^ 
were  sold.  Of  all  the  European  governments 
Denmark  was  the  first,  and  for  a  long  time  the 
only  power,  that  abolished  the  trade ;  notwith- 
standing which,  the  first  negroes  we  saw  expos- 
ed for  sale  had  been  landed  from  a  Danish 
slave-ship.  What  are  the  duties  of  humanity, 
national  honour,  or  the  laws  of  his  country,  to 
a  man  stimulated  by  the  speculations  of  sordid' 
interest  ? 

The  slaves  exposed  to  sale  were  young  men 
from  fifteen  to  twenty  years  of  age.  Every  morn- 
ing cocoanut  oil  was  distributed  among  them, 
with  which  they  rubbed  their  bodies,  to  give 
their  skin  a  black  polish.  The  persons  who 
came  to  purchase  examined  the  teeth  of  these 
slaves,  to  judge  of  their  age  and  health ;  forcing 
open  their  mouths  as  we  do  those  of  horses  in 
a  market.  This  degrading  custom  dates  from 
Africa,  as  is  proved  by  the  faithful  picture,  which, 
in  one  of  his  dramatic  pieces  ♦,  Cervantes,  re- 
leased from  his  long  captivity  among  the  Moors, 
has  drawn  of  ^he  sale  of  the  Christian  slaves  at 

♦  El  Trato  de  Argel,  Jorn.  II  (Viage  al  Parnasso,  17W, 
p.  316). 
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Algiers.  It  ifl  distressing  to  think,  that  even  aV.. 
this  day  there  exist  European  colonists  in  the 
West  Indies^  who  mark  their  slaves  with  a  hot 
iron,  to  know  them  again  if  they  escape.  This 
is  the  treatment  bestowed  on  those,  '^  who  save 
other  men  the  trouble  of  sowing,  tiUinsg^  and 
reaping,  in  order  to  live*.** 

The  greater  the  impression  which  the  first 
sale  of  negroes  made  on  us,  the  more  we  con* 
gratulated  ourselves  on  living  among  a  people, 
and  on  a  continent,  where  this  sight  is  rare,  and 
where  the  number  of  slaves  is  in  general  very, 
inconsiderable.  The  number  in  1800  did  not 
exceed  six  thousand  in  the  two  provinces  of  Cu- 
mana  and  Barcelona,  when  at  the  same  period 
the  whole  population  was  estimated  at  one  bun* 
dred  and  ten  thousand  inhabitants.  The  trade 
in  African  slaves,  which  th€f  Spanish  laws  have 
never  favored,  is  almost  nothing  on  coasts» 
where  the  trade  in  American  slaves  was  carried 
on  in  the  sixteenth  century  with  a  desolating 

•  La  Brnyfere,  Caract^res,  Chap.  XL  (ed.  1766,  p.  SOO). 
I  wiah  to  cite  at  length  a  passage,  in  whieh  the  love  of  the" 
booian  species  is  drawn  with  force,  or  rather  with  nohie 
severitj.  '<  We  find  (under  the  torrid  zone)  certam  wild  ani- 
mals, male  and  female,  scattered  through  the  country,  black, 
livid,  and  all  over  scorched  by  the  Sun,  bent  to  the  earth 
which  they  dig  and  turn  up  with  invincible  perseverance. 
They  have  something  like  an  articulate  voice;  and,  when 
they  stand  up  on  their  feet,  they  ex^hibit  a  humao  fape,  and  in 
tact  these  creatures  are  men." 
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activity.  Macarapan,  anciently  called  Amara 
capana,  Cuniana)  Araya^  and  particularly  New 
Cadiz^  built  on  the  islet  of  Cubagua,  might  th^i 
be  considered  as  commercial  establishments  to 
facilitate  the  trade.  Girolamo  Ben^oni  of  Milan, 
who  at  the  age  of  twenty-two  years,  ha4  gone 
over  to  Terra  Firma,  took  part  in  some  expedi- 
tions made  in  1542  to  the  coasts  of  Bordonesl 
CariacOy  and  Paria^  to  carry  off  the  unfortunate 
natives.  He  relates  with  simplicity,  and  often 
with  a  sensibility  not  commoa  in  the  historians 
of  that  time^  the  examples  of  cruielty,  of  which 
he  was  a  witness.  He  saw  the  slaves  dragged 
to  New  Cadiz,  to  be  marked  on  the  forehjead 
and  on  the  arms,  and  to  pay  the  quint  ,to  the 
(^cers  of  the  crown.  Ftom  this  popt  the  In«% 
dians  were  sent  to  the  island  of  Hayti*^  or  St^ 

* 

*  *\  Noi  pigltamnio  dugentore  qnaranta  schiavi.fira  maAchi 
e  remine,  piccoli  e  grandi.  Cosa  yeramente  molto  compas- 
aionevole  da  vedera  la  condatta  di  quelle  meschine  creature^* 
nude,  stanche,  stropiate.  Le  infelici  madri  con  due  e  tre 
figliuoli  sa  le  spalle  e  in  coUo,  colme  di  pianto  e  di  dolore, 
afllitte,  legati  tutti  da  oorde  e  di  catene  dt  ferro  al  coUo,  alio 
br«ccia»  e  aDe  mani.  Si  condacono  a  Cubagna  e  tutti  t\ 
marohiano  in  faccia  e  su  le  braccia  con  ferro  infocato,  seg- 
nato  d*iin  C  ;  poi  gli  capitani  ne  fanno  parte  a  soldati,  che 
gli  veiidono,  o  se  gli  giuocano  Tuno  con  altro.  Se  paga  \\ 
quinto  delle  perle,  del  oro  e  dei  schiavi  a  gli  nfficiali  del  lU. 
Benzoni,  Hist,  del  Mondo  Naovo,  1565,  p.  4,  7,  and  9.  It 
was  thos  that  the  Phoenicians  and  Carthaginians  formerly 
sought  for  slaves  in  Europe.    Heyne,  Opuscula^  U  iii,  p.  93 
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Domingo^  after  having  often  changed  masters, 
not  by  way  of  sale/ but  because  the  soldiers 
played  for  them  at  dice. 

The  first  excursion  we  made  was  directed  to- 
ward the  peninsula  of  Araya,  and  those  coun- 
tries formerly  too  much  celebrated  for  the  slave- 
trade  and  pearl-fishery.  We  embarked  on  the 
Rio  Manzanares^  near  the  Indian  suburb,  on  the 
19th  of  August,  about  two  in  the  morning.  The 
principal  object  of  this  excursion  was  to  see  the 
ruins  of  the  Castle  of  Araya,  to  examine  the  salt- 
woriis,  and  make  a  few  geological  observations 
on  the  mountains,  that  form  the  narrow  penin- 
sula of  Maniquarez.  The  night  was  delight- 
fully cool ;  swarms  of  phosphorescent  insects* 
glittered  in  the  air,  and  over  a  soil  covered  with 
sesuvium,  and  groves  of  mimosa,  that  bordered 
the  river.  We  know  how  common  the  glow- 
worm'j-  is  in  Italy,  and  in  all  the  south  of  Eu- 
rope; but  the  picturesque  effect  it  produces 
cannot  be  compared  to  those  innumerable,  scat- 
tered, and  moving  lights,  that  embellish  the 
nights  of  the  torrid  zone,  and  seem  to  repeat  on 
the  earth,  along  the  vast  extent  of  the  savan- 
nahs^  the  spectacle  of  the  starry  vault  of  the 
sky. 

When,  on  descending  the  river,  we  drew  near 

*  Elater  noctSocas. 
t  Lampjris  italica«  I.  nocUluca. 
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some  plantations,  or  charas,  we  saw  bonfires 
kindled  by  the  negroes ;  a  light  and  undulatii^ 
smoke  rose  to  the  tops  of  the  palm  trees,  and 
gave  a  reddish  color  to  the  disk  of  the  Moon. 
It  was  on  a  Sunday  night,  and  the  slaves  were 
dancing  to  the  noisy  and  monotonous  music  of 
the  gmtar.  The  people  of  Africa,  of  negro  race, 
have  an  inexhaustible  store  of  activity  and  gay* 
ety  in  their  character.  After  having  passed 
through  the  painfal  labors  of  the  week,  the 
slaves,  on  days  of  festival,  prefer  the  sounds  of 
music,  and  the  dance,  to  listless  sleep.  Let  us 
not  blame  this  mixture  of  carelessness  and  levity, 
which  softens  the  bitterness  of  a  life  ftdl  of  pidns 
and  sorrows ! 

The  bark  in  which  we  passed  the  Gulf  of  Ca- 
riaco  was  very  spacious.  Large  skins  of  the 
jaguar,  or  American  tiger,  were  spread  for  our 
repose  during  the  night.  We  had  scarcely  been 
two  months  under  the  torrid  zone,  and  our  or- 
gans were  already  become  so  sensible  to  the 
smallest  variation  of  temperature,  that  the  cold 
prevented  us  from  sleeping ;  while  to  our  sur- 
prise we  saw  that  the  centigrade  thermometer 
was  as  high  as  21-8''.  This  observation,  well 
known  to  those  who  have  lived  a  long  time  in 
the  Indies,  is  worthy  the  attention  of  physiolo- 
gists. Bouguer  relates,  that,  •  when  he  reached 
the  summit  of  Montague  Pel6e,  in  the  island  of 
Martinico,  he  and  his  companion  shook  with 
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cold,  thougk  the  heat  was  above  21*5'^  degrees  *« 
In  reading  the  interestipg  naijalive  of  Captaia 
Bligh,  who,  in  consequeace  q£  a  mutiny  on 
board  the  Bounty,  was  forced  to  make  a  voyage 
of  twelve  hundred  leagues  in  an  open  boat^  we 
see,  that  this  navigator,  in  the  tenth  and  twelfth 
degrees  of  south  latitude,  suffered  much  more 
from  cold  than  from  hunger^f  During  our  abode 
at  Guayaquil,  in  the  month  of  January,  180^  we 
observed, .  that  the  natives  covered  tbenteelyes  / 
and  complfuiaed  of  the  cold,  when  the  therm* 
ometer  sunk  to  23*8^,  while  the  heat  appear- 
ed suffocating  at  30*5^    Six  or  sevin  degrees 

*  Figure  de  la  Terre,  p.  liv.  The  height  of  this  ftummit  is 
736  toiseft,  according  to  Dupuget ;  aod  666  toises,  according 
fP  Mr.  Le  Blond.  This  elevation  consequently  is  not  con- 
siderable enough,  to  cause  a  feeling  of  cdld»  as  at  Chimbo^ 
rilzo'and  Picfaincba,  by  the  smalier  quantity  ^f  oxygen  ill* 
baled  by  the  Ititigs  drom  a  dilated  air«  If  the  barometer  (at 
16*2*  temperature)  keeps  at  the  top  of  the  Moptagne  Pelee 
at  24  inches  2  lines  (Le  Blond,  Voy.  aux  Antilki  et  imt 
r  Amirique  Miridionak,  t,  i,  p.  87),  the  absolute  height  of 
this  point  is  660  toises,  according  to  the  rule  df  Mr. Laplace; 
supposing  at  the  level  of  the  sea  the  height  of  the  merceiyt 
28  inches  1  Iine»  and  the  thermometer  at  twe»fy*five  degrees. 

t  Bligh's  Voyage  to  the  South  Sea.  translated  by  Soules, 
p.  265  and  316.  The  crew  in  the  boat  were  often  wet  bj 
the  waves ;  but  we  know,  that  in  this  latitude,  the  tempe- 
rature of  the  sea  water  cannot  be  below  twenty-three  degrees, 
and  that  the  cold  produced  by  evaporation  is  inconsiderable 
during  the  night,  when  the  temperature  of  the  air  seldom 
exceeds  twenty-fivexdegrees. 
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were  sufficient  to  cause  the  opposite  sens&« 
tioDS  of  cold  and  heat^  because  on  these  coasts, 
of  the  South  Sea  the  habitual  temperature  of 
the' atmosphere  is  twenty-eight  degrees.  The 
humidity^  which  modifies  the  conducting  power 
of  the  air  for  heat,  contributes  greatly  to  these 
impressions.  In  the  port  of  Guayaquil,  as  every, 
where  else  in  the  low  regions  of  the  torrid  zon^ 
the  weather  grows  cool  only  from  storms  of  rain : 
and  I  have  observed,  that,  when  the  thermome- 
ter sinks  to  23*8%  De  Luc's  hygrometer  keeps 
up  to  fifty  and  fifty-two  degrees  *;  it  is,  on  the 
contrary,  at  thirty-seven  degrees^  in  a  tempera- 
ture of  30*5*.  At  Cumana,  in  very  heavy  show- 
ers, we  hear  in  the  streets;  que  hielof  estojf. 
emparamfxdo  % ;  though  the  thermometer  exposed 

•  86*8«  and  86*4^  of  Saussnre's  hygrometer. 

t  73*  Sausdure.  , 

}  ''  What  (yi  icy  eoidi  I  thivfr  a$  if  I  was  on  the  top  of  the 
f/unmtains.''  The  provincial  word  emparamarse  can  be  trans- 
lated only  by  a  very  long  periphraaia.  Paramo^  in  Peravian 
pWMf  is  a  denomination  fomid  on  all  the  maps  of  Spanish 
America.  In  the  colonies  it  signifies  neither  a  desert  nor  a 
heath,  bnt  a  mountainous  place  covered  with  stunted  trees, 
exposed  to  the  winds,  and  in  which  a  damp  cold  perpetually 
reigns.  Under  the  torrid  zone,  the  paramoes  are  generally 
from  one  thoiuand  six  hundred  to  two  thousand  toises  high. 
Snow  often  faOa  on  them,  but  it  remains  only  a  few  hours ; 
ibr  we  must  not  confound,  as  geographers  often  do,  the 
words  paramo  and  puna  with  that  of  nevado,  in  Peruvian 
rittkapa,  a  moontain  which  enters  into  the  limits  of  the  per* 
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to  the  rain  sinks  only  to  2VS\  From  the  whole 
of  these  observations  it  follows,  that  between 
the  tropics,  in  plains  where  the  temperature  of 
the  air  is  in  the  day  time  almost  invariably 
above  twenty-seven  degrees,  warmer  clothing 
during  the  night  is  requisite,  whenever  in  a 
damp  air  the  thermometer  sinks  four  or  five 
degrees. 

We  landed,  about  eight  in  the  morning,  at 
the  point  of  Araya,  near  the  new  salt-works.  A 
solitary  house  stands  in  a  plain  destitute  of 
vegetation,  near  a  battery  of  three  guns,  which 
is  the  only  defence  of  this  coast,  since  the  des- 
truction of  the  fort  of  St.  James's.  The  inspec- 
tor of  the  salt-works  passes  his  life  in  a  ham- 
mock, whence  he  issues  his  orders  to  the  work- 
men ;  a  boat  belonging  to  the  king  (la  lancha 
del  re)  brings  him  every  week  his  provision 
from  Cumana.  It  is  surprising  that  a  salt* 
work,  which  formerly  excited  the  jealousy  of 

petaal  snows.  These  notions  are  highly  interesting  to  geo« 
logy»  and  the  geography  of  plants ;  because,  in  oonntries 
where  no  height  has  been  measured,  we  may  form  an  exact 
idea  of  the  leasi  heigkt  to  which  the  Cordilleras  rise,  in  look- 
ing into  the  map  for  the  words  paramo  and  neoado.  As  the 
paramoet  are  almost  continuaUy  euTcloped  in  a  cold  and 
thick  fog,  the  people  say,  at  Santa  F6,  and  at  Mexico,  caeun 
parannto,  when  a  thick  small  rain  falls,  and  the  temperature 
of  the  air  sinks  considerably*  From  paramo  has  been  made 
tmparamartt,  to  be  as  cold  as  if  we  were  on  the  ridge  of  the 
Andes. 
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the  English,  Dutch,  and  other  maritiine  pow- 
ers>  has  not  ^ven  rise  to  a  village,  or  even  a 
farm  ;  a  few  huts  only  of  poor  Indian  fisher- 
men are  found  at  the  extremity  of  the  point  of 
Araya. 

We  see  at  the  same  time,  from  this  spot,  the 
islet  of  Cubagua,  the  lofty  hills  of  Margaretta^ 
the  ruins  of  the  castle  of  St.  Jago,  the  Cerro  de 
la  Vela,  and  the  calcareous  chain  of  the  Ber- 
gantin,  which  bounds  the  horizon  toward  the 
south.  I  availed  myself  of  this  view,  to  take 
the  angles  between  these  different  points,  from 
a  basis  of  four  hundred  toises,  which  I  measur** 
ed  between  the  battery  and  the  hill  called  the 
Penna.  As  the  Cerro  de  la  Vela,  Bergantin,  and 
the  castle  of  Sl  Antonio  at  Cumana,  are  equally 
visible  from  the  Punta  Arenas,  situate  to  the 
west  of  the  villageof  Maniquarez,the  sameobjects 
were  employed  for  an  approximate  determinar 
tion  of  the  respective  positions  of  several  pointSj 
which  are  laid  down  in  the  mineralogical  chart 
of  the  peninsula  of  Araya.  It  follows  from  these 
data,  that  the  mere  of  the  old  salt-works  is  nearly 
in  10"*  33'.  The  difference  of  longitude  between 
Cumana  and  the  new  salt-works  is,  according  to 
Mr.  Fidalgo,  5'  34^  I  found  the  same  difference 
by  the  time-keeper*.  The  horary  angles  were  ex- 
act to  three  or  four  seconds  nearly;  but  I  have 

*  Aitron.  OtMenr.  toL  i»  p:  6,  No.  17. 
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no  confidence  in  the  chronometrical  reBvik,  he^ 
cause  tbe  difference  of  time  amounted  only  to  a 
few  seconds^  and  the  gain  of  the  watch  on  mean 
time  at  Cumana  could  not  he  verifiM  immediate- 
ly after  my  return,  but  only  four  days  later. 

The  abundance  of  salt  *  contmned  in  the  pe- 
ninsula of  Araya  was  already  known  to  Alonzo 
Ninnof',  when,  following  the  steps  of  Columbus^ 
Ojeda,  and  Amerigo  Vespucci,  he  visited  these 
countries  in  1499.  Though  of  all  the  people  on 
the  Globe  the  natives  of  America  are  those  who 
Consume  the  least  salt,  because  they  scarcely 
eat  any  thing  but  vegetables,  it  nevertheless  ap- 
pears, that  the  Guayquerias  already  dug  into  the 
clayey  and  muriatiferous  soil  of  Punta  Arenas. 
Even  the  brine-pits,  which  are  now  called  new, 
and  which  are  situate  at  the  extremity  of  Cape 
Araya,  had  been  worked  at  very  early  periods. 
The  Spaniards  settled  at  first  at  Cubagua,  and 
soon  after  on  the  coasts  of  Cumana,  worked  from 
the  beg^ning  of  the  sixteenth  century  the  salt 
marshes,  which  stretch  away  in  the  form  of  a 
mere  to  the  north  of  Cerro  de  la  Vela.  As  at 
that  period  the  peninsula  of  Araya  had  no  Settled 
population,  the  Dutch  availed  themselves  of  the 
natural  riches  of  a  soil,  which  appeared  a  pro- 
perty common  to  all  nations.   In  our  days,  each 

*  Muriat  of  «oda. 
t  Caalin,  Hist,  chorografica,  p.  123* 
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colony  has  it^s  own  salt-works  «nd  navigation  is 
so  nradi  improVei^/ that  the  mepohants  of  Gadhs 
can  scmd  at  smalt  e3q)en(06  salt  £pbm  Spain  and 
Portngal,  to  the  A)Uthern  hemisphere,  a  distance 
of  1900  leagues,  to  cure  meat  at  Monte  Video 
alvd  Buenos  A^^*   These  advantages  were  un- 
known at  the  time  of  the  conquest  i  colonial  in- 
dustry had  then  made  so  iitUe  progress,  that  the 
salt  of  Acaya  was  carried  at  g^eat  exipehce  to 
the  iyest  India  islands,  CctrthageiMi,  and  Borto- 
bello*".    In  1605,  the  court  of  Miadrid  sent  ann- 
ed  ships  to  Punta  Araya,  Wkh  orderis  to  station 
themselves  there,  and  expel  the  Dutch  by  force 
of  arms.     The  Dutch,  however,  continued  to 
carry  on  a  cohtraband  trade  in  Bah  till,  in  1622^, 
a  fort  was  b^ilt  near  the  salt-works,  that  after- 
ward became  celebrated  under  the  name  of  the 
Castillo  de  Santiago,  or  of  the  Real  Fuerza  de 
Araya.    The  great  salt-marshes  are  laid  down 
on  the  oldest  Spanish  maps,  sometimes  as  a  bay, 
and  at  other  times  as  a  mere.    Laet,  who  wrote 
Ms  OrMs  Nevus  in  1633,  and  who  had  some  ex- 
cellent  notions  respecting  these  coasts,  expressly 
states^  that  the  mere  was  separated  from  the  sea 
by  an  isthmus  above  the  level  of  high  water.    In 
1726,  an  extraordinary  event  destroyed  the  salt- 
works of  Araya,  atad  rendered  the  fort,  the  con- 


*  MSS.  of  the  arehi^ea  of  ComamL    (Informet  Ikdhi  so^ 
Is  Salina  tuieva.) 
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stmction  of  which  had  cost  more  than  a  miffion 
of  piastres^  useless.  An  impetuous  hurricane 
took  place,  which  was  a  very  rare  phenomenon 
in  these  r^ons,  where  the  sea  is  in  general  as 
calm  as  the  water  in  our  large  rivers.  The 
waves  overflowed  the  land  to  a  great  extent; 
and  by  the  effect  of  this  irruption  of  the  ocean 
the  salt-lake  was  converted  into  a  gulf  several 
miles  in  length.  Since  this  period,  artificial 
reservoirs,  or  pits,  (vasets)  have  been  formed, 
to  the  north  of  the  range  of  hills  which  sepa- 
rates the  castle  from  the  north  coast  of  the  pe- 
ninsula. 

The  consumption  of  salt  amounted  in  1799 
and  1800,  in  the  two  provinces  of  Cumana  *  and 
Barcelona,  to  nine  or  ten  thousandyaitego^,  each 

*  At  the  period  of  mj  vojage  tbe  govemnent  of  Camtna 
comprehended  the  two  prorinoes  of  New  Andalusia  and  New 
Barcelona.  The  words  provmce  and  gofderno,  or  go/ventmmi, 
ofCnmana,  are  oonseqaently  not  synonimoas.  A  Catalan^ 
Juan  de  Urpin,  who  had  been  by  turns  a  canon,  doctor  of 
laws,  connsellor  at  law  in  St  Domingo,  and  private  soldier 
in  the  castle  of  Araya,  founded,  in  1636,  the  city  of  New 
Barcelona,  and  attempted  to  give  the  name  of  New  Catalonia 
(Nneva  Cathalunna)  to  the  province,  of  which  this  newlj 
constructed  city  became  the  capital.  This  attempt  was  fruit- 
less ;  and  it  is  from  the  capital  that  the  whole  province  took 
it's  name.  Since  my  departure  from  America,  it  has  been 
raised  to  the  rank  of  a  Gffokmo.  In  New  Andalusia,  the  In- 
dian  name  of  Climana  has  prevailed  over  those  otNyetw  7e» 
kdo  and  Nwva  Cordoba^  which  we  find  on  the  maps  of  tha 
seventeenth  century. 
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fibcteen  ctrrobas,  or  four  hundred  weight.  This 
consumption  is  very  considerable^  and  gives^  if 
we  deduct  from  the  total  population  fifty  thou- 
sand Indians^  who  eat  very  little  salt^  sixty 
pounds  for  each  person.  In  France^  according 
to  Mr.  Necker,  ,twelve  or  fourteen  pounds  only 
are  reckoned ;  and  this  difference  must  be  attri- 
buted to  the  quantity  Of  salt  employed  in  curing 
meat.  Salt  beef^  called  tascffo,  is  the  most  im- 
portant article  of  export  from  Barcelona.  Of 
nine  or  taoi  thousand  Janegas  furnished  by  the 
two  provinces  united^  three  thousand  only  are 
produced  by  the  salt  works  of  Araya ;  the  rest 
is  extracted  from  the  sea-water  at  the  M orro 
of  Barcelona,  at  Pozuelos,  at  Piritu,  and  in  the 
Golfo  Triste.  In  Mexico,  the  salt-lake  of  Pen- 
non Blanco  alone  furnishes  yearly  more  than 
two  hundred  and  fifty  thousand  fanegas  of  un- 
purified  salt  *. 

The  province  of  Caraccas  possesses  fine  salt- 
works at  Los  Roques ;  that  which  formerly  ex- 
isted at  the  small  island  of  Tortuga,  where  the 
soil  is  strongly  impregnated  with  muriat  of  soda, 
was  destroyed  by  order  of  the  Spanish  govern- 
ment. A  canal  was  made,  by  which  the  sea  has 
free  access  to  the  salt-marshes.  Foreign  na- 
tions, who  have  colonies  in  the  West  Indies,  fire- 
quented  this  uninhabited  island ;  and  the  court 

*  New  Spain,  vol.  ii,  p.  662  mod  595. 

2n 


252 

of  Madrid,  from  views  of  snspicions  policy,  was 
apprehensive,  that  the  salt-works  of  Tortuga 
would  have  given  rise  to  settlements,  by  means 
of  which  an  illicit  trade  would  have  been  carried 
on  with  Terra  Firma. 

The  royal  administration  of  the  salt-works  erf 
Araya  dates  only  from  the  year  1792.  Before 
that  period  they  were  in  the  hands  of  Indian 
iKshermen,  who  manufactured  salt  at  their  plea^ 
sure,  and  sold  it,  paying  the  government  the 
moderate  sum  of  three  hundred  piastres.  The 
price  of  the  fanega  was  then  four  reals  * ;  but  the 
salt  was  extremely  impure^  gray,  mixed  with 
earthy  particles,  and  surcharged  with  muriat  and 
sulphat  of  magnesia.  As  the  manufecture  or 
labor  of  the  salt-makers  was  also  carried  on  in 
the  most  irregular  manner,  salt  was  often  want- 
ed for  curing  meat  and  fish ;  a  circumstance  that 
has  a  powerful  influence  in  these  countries  on 
the  progress  of  industry,  as  the  lower  class  of 
people  and  the  slaves  live  on  fish,  and  a  small 
portion  of  tasajo.  Since  the  province  of  Cuma- 
na  has  become  dependant  on  the  intendancy  of 
Caraccas,  the  sale  of  salt  is  under  the  excise ; 
and  the  fanega,  which  the  Guayquerias  sold  at 

♦  In  this  narrative,  as  well  a«  in  the  Political  Eway  on 
New  Spain,  all  the  pricet  are  reckoned  in  piastres,  and  silver 
reals  (reaUs  de  platd).  Eight  of  these  reals  are  equivalent  to 
a  piastre,  or  one  hundred  and  five  sous,  French  money  [4i. 
4Jd.  English],    Nouf.  Esp.  vol.  ii,  p.  619, 616^  and  806. 
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half  a  piastre^  costs  a  piastre  and  a  half  *.  This 
alimentation  of  price  is  slightly  compensated 
by  a  greater  purity  of  the  salt^  and  by  the  fitd^ 
fity  with  which  the  fishermen  and  formers  can 
procure  it  in  abundance  during  the  whole 
year.  The  salt-works  of  Araya  yielded  the  trea- 
sury in  1799  a  clear  income  of  eight  thousand 
piastres. 

From  these  statistical  accounts  it  results,  that 
the  manufocture  of  salt  is  of  no  great  import^ 
ance  considered  as  a  branch  of  industry.  It  is 
Hiore  worthy  pur  attention  on  account  of  the  na-* 
ture  of  the  soil,  which  contsuns  the  salt-marshes. 
In  order  to  have  a  clear  idea  of  the  geological 
connection  of  this  muriatiferous  soil  with  the 
rocks  of  more  ancient  formation,  we  shall  take  a 
general  view  of  the  neighbouring  mountains  of 
Cumana,  and  those  of  the  peninsula  of  Araya, 
and  the  island  of  Margaretta. 

Three  great  parallel  chains  extend  themselves 
from  east  to  west.  The  two  most  northerly  chains 
are  primitive,  and  contain  the  mica-slates  of 
Macanao,  and  the  valley  of  San  Juan,  of  Mani- 
quarez,  and  of  Chuparipari.  These  we  shall 
distinguish  by  the  names  of  CordiUera  of  the 
island  of  Margafettd^  and  Cordillera  of  Araya. 

*  The  fanega  is  sold  to  tiiose  Indians  and  fishennen  who 
do  not  pay  the  duties  (derechoi  reales),  at  Ponta  Araya  for 
six,  at  Camana  for  eight  reab.  The  prices  to  the  other  tribes 
are^  at  Araya  ten^  at  Camana  twelve  reals. 

2  N  2 
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The  third  chain,  the  most  southerly  of  the  whols^ 
the  Cordillera  ofBerganiin  and  of  CocoUary  coa^ 
tains  rocks  only  of  secondary  formation ;  tind, 
what  is  remarkable  enough,  though  analogous 
to  the  geological  constitution  of  the  Alps  to  the 
west  of  St.  Gothard,  the  primitive  chain  is  much 
less  elevated  than  that  which  was  composed  of 
secondary  rocks  *.  The  sea  has  separated  the 
two  northern  Cordilleras,  those  of  the  island  of 
Margaretta,  and  the  peninsula  of  Araya;  and 
the  small  islands  of  Coche  and  of  Cubagua^  are 
remnants  of  the  land  that  was  submerged.  Far- 
ther to  the  south,  the  vast  gulf  of  Cariaco 
stretches  away,  like  a  longitudinal  valley  form- 
ed by  the  irruption  of  the  ocean,  between  the 
two  links  of  Araya  and  Cocollar,  between  the 
mica-slates  and  the  Alpine  lim^iAones.  We 
shall  soon  see,  that  the  direction  of  the  strata, 
very  regular  in  the  fii^t  of  these  rocks,  is  not 
quite  parallel  to  the  general  direction  of  the  gulf. 
In  the  high  Alps  of  Europe,  the  great  longitudi* 

*  Jn  New  Andalasia,  the  Cordillera  of  Cocollar  no  where 
contains  primitive  rock«.  If  these  rocks  ibrtn  the  nacleas  of 
this  link,  and  rise  above  the  level  of  the  neighbouriog  plains, 
which  is  scarcely  probable,  we  must  suppose,  that  thej  are  ail 
covered,  with  lime^stone  and  sand-stone.  In  the  Swiss  Alps* 
on  the  contrary,  the  link  which  is  designated  under  the  too 
vague  denomination  of  lateral  and  calcareous  link,  coptaina 
primitive  rocks,  which,  according  to  the  valuable  observatioaa 
of  Escber  and  Leopold  vop  Buch,  are  often  visible  to  th« 
height  of  eight  hundred  or  a  thouafuid  toises. 
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kial  valley  of  the  Rhone  also  sometimes  cuts  *  at 
an  oblique  angle  the  calcareous  banks  in  which 
it  has  been  excavated. 

The  two  parallel  links  of  Araya  and  CocoUar 
were  connected^  to  the  east  of  the  town  of  Cari^ 
aco,  between  the  lakes  of  Campoma,  and  Puta- 
quao,  by  a  kind  of  transverse  dyke,  which  bears 
the  name  of  Cerro  de  Meapire ;  and  which  in 
distant  times,  by  resisting  the  impulse  of  the 
waves,  has  hindered  the  waters  of  the  gulf  of 
Cariaco  from  uniting  with  those  of  the  gulf  of 
Paria.  Thus,  in  Smtzerland  the  central  chain, 
that  which  passes  by  the  Col  de  Ferrex,  Simplon^ 
St.  Gothard,  and  Spluegen,  is  connected  on  the 
north  and  the  south  to  two  lateral  chains,  bv  the 
mountains  of  Furca  and  Maloya.  It  is  pleasing 
to  recall  to  mind  those  striking  analogies,  which 
are  exhibited  in  both  continents  by  the  external 
structure  of  the  Globe. 

The  primitive  chain  of  Araya  ends  abruptly  in 
the  meridian  of  the  village  of  Maniquarez.  We 
shall  presently  show,  that  thirty-four  leagues  to 
the  west  it's  continuation  is  found  in  the  gneiss  of 
the  Stlla  of  Caraccas^  and  in  the  granite  of  Las 
Trincheras :  we  here  confine  ourselves  to  what 
immediately  relates  to  the  environs  of  Cumana. 
The  western  slope  of  the  peninsula  of  Araya,  as 
well  as  the  plains  in  the  midst  of  which  the  cas- 

*  Near  Sitten  (Alpina,  t.  ir,  p.  295,  Bemoalli,  Geogn^ 
Uebersicht  der  Scbweis^  p.  d5— 41}. 
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tie  of  St.  Antony  rises,  is  covered  with  very  re^ 
cent  formations  of  sandstone  and  clay  mixedjEirith 
gypsum.  Perhaps  these  same  formations  fot* 
merly  filled  the  lon^tudinal  valleys,  now  occu- 
pied by  the  ocean ;  and  perhaps  they  favoured 
the  irruption  of  the  waters,  by  making  less  re- 
sistance than  the  mica-slates  and  Alpine  lime-* 
stone.  Near  Maniquarez  a  breccia  or  sand- 
stone with  calcareous  cement,  which  niigfat  ea- 
sily be  confounded  with  a  real  limestone,  is 
placed  immediately  on  the  mica-slate ;  while  on 
the  opposite  side,  nearPuntaDelgada,  this  sand- 
stone covers  a  compact,  bluish  gray  lime-stone, 
almost  destitute  of  petriiiactions,  and  traversed 
by  small  veins  of  calcareous  spar.  This  last 
rock  is  analogous  to  the  lime-stone  of  the  high 
Alps  *. 

The  very  recent  sand-stone  formation  of  the 
peninsula  of  Araya  contains,  first,  near  Punta 
Arenas,  a  stratified  sand-stone,  composed  of  very 
fine  grains,  united  by  a  calcareous  cement  in 
small  quantity;  secondly,  at  the  Cerro  de  la 
Vela,  a  schistose  sand-stone^,  without  mica, 
and  passing  into  slate-clay :{;,  which  accompa- 
nies coal ;  thirdly,  on  the  western  side,  between 
Punta  Gorda  and  the  ruins  of  the  castle  of  St. 
Jago,  a  Weccia  composed  of  an  innumerable 

^  Alpenkalkstein. 

t  SandsttinachiefiBr. 

t  Scfaieferthom 
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quantity,  of  petrified  sea-shells,  united  by  a  cal- 
careous cement,  in  which  are  mingled  grains  of 
quartz;  fourthly,  near  the  point  of  Barigon, 
whence  the  stone  employed  for  building  at  Cu- 
mana  is  drawn,  banks  of  yellowish  white  shelly 
lime-stone,  in  which  are  found  some  scattered 
grains  of  quartz  ;  fifthly,  at  Pennas  negras,  at 
the  top  of  the  Cerro  de  la  Vela^  a  bluish  gray 
compact  lime-stone,  very  tender,  almost  without 
petrifactions,  and  covering  the  schistose  sand- 
stone.  However  extraordinary  this  mixture  df 
sand-stone  and  compact  lime-stone*  may  ap- 
pear, we  cannot  doubt,  that  these  strat^  belong 
to  one  and  the  same  formation.  The  very  recent 
secondary  rocks  every  where  present  analogous 
phenomena ;  the  molasse  of  the  Pays  de  Vavd 
contains  a  fetid  shelly  lime-stone,  and  the  cerite 
lime-stone  of  the  banks  of  the  Seine  is  sometimes 
mixed  with  sand-stone 'f*. 

The  strata  of  calcareous  breccia,  which  can 
be  best  examined  in  going  along  the  rocky  coast 
from  Punta  Gorda  to  the  castle  of  Araya,  are 
composed  of  an  infinite  number  of  sea  shells, 
from  four  to  six  inches  in  diameter,  and  in  part 
well  preserved.  We  find  they  contain  not  am- 
monites,  but  ampuUaires,  solens,  and  terebra- 
tulse.     The  greater   part  of  these   shells    are 

^  Dichter  kaikstein. 
t  Cavier  and  BroDgniart,  Geogr.  min.  des  EoTirons  de 
18, 1811,  p.  18,  26,  and  13d, 
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mixed;  the  oysters  and  pectinites  are  some* 
times  arranged  in  families.  The  whole  are 
easily  detached,  and  theit  interior  is  filled  with 
fossil  madrepores  and  cellapores  (ceUukares). 
Formerly^  on  examining  the  banks  of  sand* 
stone,  which  at  the  northern  extremity  of  Punta 
Araya  are  frequently  bathed  by  the  sea,  I  had 
thought,  that  some  univalve  shells,  resembling 
the  genus  helix,  and  mixed  with  sea  bivalve 
shells,  belonged  to  the  fluviatile  species  *.  This 
mixture  is  in  fact  found  \  in  the  lime-stone  of 
very  recent  formation,  that  covers  the  chalk  in 
the  basin  of  Paris ;  but  in  order  to  verify  a  fact 
so  important,  we  should  have  under  bur  eyes 
the  fossile  shells  of  Araya:};,  and  examine  them 
anew  with  that  scrupulous  exactness,  which  has 
been  recently  followed  in  this  kind  of  investiga^ 
tion  by  Messrs,  I^amarck,  Cuvier,  and  Brong- 
niart. 

We  have  just  mentioned  the  mica-slates  of 
Maniquarez  and  of  Chuparipari ;  the  formation 
of  the  Alpine  lime-^tone  of  Punta  Delgada,  and 
of  Cocollar ;  and  that  of  sand^oney  of  calca- 

*  Renssy  Lehrbuch  der  Geognosie,  t.  ii,  p.  441. 

f  According  to  the  interesting  observation  of  Mr.  Beudan. 
(See  Caviar  and  Brongniart,  L  c.  p.  89.) 

X  Specimens  of  sand^stone,  or  shelly  breccia  of  Araya,  are 
found  among  the  geological  series,  which  I  sent  in  1800  to 
the  collection  of  the  king  of  Spain  at  Madrid.  There  are 
none  of  them  in  the  collections  which  we  have  deposited  at 
Berlin^  and  at  Paris. 
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reoos  breccia,  and  very  recent  compact  lime- 
stone, which  is  found  united  at  the  western 
extremity  of  Punta  Araya,  as  well  as  at  the 
castle  of  St.  Antonio  at  Gumana.  We  have  now 
to  speak  of  a  fourth  formation,  which  probably 
reposes  *  on  the  calcareous  sandstone  of  Araya, 
I  mean  the  muriaiiferous  clay. 

This  clay,  hardened,  impregnated  with  petro- 
leum, and  mixed  with  lamellar  and  lenticular 
gjrpsum,  is  analogous  to  the  salzthon,  which  in 
Europe  accompanies  the  sal  gem  of  Berchtesga- 
den,  and  in  South  Americaf  that  of  Zipaquira. 
It  is  generally  of  a  smoke  gray  color,  earthy, 

*  I  woaU  wish  mineralogicml  travenera,  to  examine 
more  particolarlj  the  Cerro  de  la  Vela.  The  lime-stoDe  of 
the  Pennas  Negras  reposes  od  a  slate-claj,  mixed  with 
quartzose  sand ;  hut  there  is  no  proof  of  the  muriatiferoas 
clay  of  the  salt  works  being  of  a  more  ancient  formation  than 
this  slate-clay,  or  of  it's  alternating  with  banks  of  sand-stone. 
No  weU  having  been  dag  in  these  conntries,  we  can  have  no 
information  respecting  the  superposition  of  the  strata.  The 
banks  of  calcareous  sand-stone,  which  are  found  at  the 
month  of  the  salt  lake,  and  near  the  fishermen's  hnts  on  the 
coast  opposite  Cape  Macano,  appeared  to  me  to  lie  beneath 
the  muriatiferoQs  clay. 

f  Near  Santa  Fe  de  Bogota,  this  formation  of  muriatiferaui 
clojft  long  neglected  in  the  systems  oi  geognosy,  characterizes 
the  gem  salt  more  than  the  ancient  secondary  gypsum  (aelte- 
rer  Flozgyps)  which  reposes  on  the  xechstein,  or  Alpine  cal* 
careous  stone,  as  I  have  shown  in  1798,  in  my  work  on  the 
Moffttta  6/ the  Minei.  (Ueber  die  untenrdiscben  Gasarten, 
PW3.) 
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and  fiiable  ;  but  it  encloses  more  solid  masses  of 
a  blackish  brown^  of  a  acfaistose,  and  sometimes 
conchoidal  fracture.  These  fragments,  from 
six  to  eight  inches  long,  have  an  angular  form. 
When  they  are  very  small,  they  give  the  clay  a 
porphyroidal  appearance.  We  find  disseminat- 
ed in  it,  as  we  have  already  observed,  either  in 
nests,  or  in  small  veins,  selenite,  and  sometimes, 
though  seldom,  fibrous  gypsum.  It  is  remark* 
able  enough,  that  this  stratum  of  clay,  as  well 
as  the  banks  of  pure  gem  salt  and  the^^salxthon 
m  Europe,  scarcely  ever  contains  shells,  wMle 
the  rocks  adjacent  offer  them  in  great  abund* 
ance. 

Although  the  muriat  of  soda  is  not  found 
visible  to  the  eye  in  the  clay  of  Araya,  we  can- 
not doubt  of  it's  existence.  It  discovers  itself 
in  large  crystals,  if  we  sprinkle  the  mass  with 
rain  water,  and  expose  it  to  the  Sun.  The  mere 
to  the  east  of  the  castle  of  San  Jago  exhibits  aH 
the  phenomena,  which  have  been  observed  in  the 
salt  lakes  of  Siberia,  described  by  Lepechin, 
Gmelin,  and  Pallas.  This  mere  receives  how- 
ever only  the  rain  waters,  which  filter  through 
the  banks  of  clay,  and  unite  at  the  lowest  point 
of  the  peninsula.  While  the  mere  served  as  a 
nalt-work  to  the  Spaniards  and  the  Dutch,  it  did 
not  communicate  with  the  sea ;  at  present  this 
^communication  has  been  interrupted  anew,  by 
placing  fiiggots  at  the  place  where  the  waters  of 
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the  ocean  had  made  an  irruption  in  1726.  After 
great  droughts,  crystallized  and  very  pure  muriat 
of  soda,  in  masses  of  three  or  four  cubic  feet,  are 
still  drawn  from  time  to  time  from  the  bottom 
of  the  mere.  The  salt  waters  of  the  lake,  ex« 
posed  to  the  heat  of  the  Sun,  evaporate  at  their 
surface ;  crusts  of  salt,  formed  in  a  saturated 
solution,  fall  to  the  bottom ;  and  by  the  attrac- 
tion between  crystals  of  a  similar  nature  and 
form,  the  cryslallized  masses  daily  augment.  It 
is  generally  observed,  that  the  water  is  brackish 
wherever  meres  are  formed  m  clayey  ground! 
It  is  true,  that  for  the  new  salt  work,  near  the 
battery  of  Ai'aya,  the  seawater  is  received  into 
pits,  as  in  the  salt  marshes  of  the  south  of 
France ;  but  in  the  island  of  Margaretta,  near 
P&mpatar,  salt  is  manufiu^tured  by  employing 
only  fresh  water,  with  which  the  muriatiferous 
clay  has  been  lixivated. 

We  .must  not  confound  the  salt  disseminated 
in  these  clayey  soils  with  that  contained  in  the 
sands  of  the  seashore,  which  are  advantageously 
worked  on  the  coasts  of  Normandy  *.  These 
phenomena,  considered  in  a  geognostical  point 
of  view,  have  scarcely  any  thing  in  common. 
I  have  seen  muriatiferous  clay  at  the  level  of  the 
ocean  at  Punta  Araya,  and  at  two  thousand 
toises  height  in  the  Cordilleras  of  New  Grenada. 

*  In  the  bay  of  Avraoches,  and  in  many  otber  parts  of 
Europe,    Chaptal,  Cluinie  appliqo^  aux  Arts,  t  iv^  p.  161^ 
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If  in  the  former  of  these  spots  it  lies  on  a  veiy 
recent  shelly  breccia^  it  forms  on  the  contrary 
in  Austria,  near  Ischel,  a  considerable  stratum* 
in  the  Alpine  lime-stone,  which^  though  equally 
posterior  to  the  existence  of  organized  bdngs 
on  the  Globe^  is  nevertheless  of  high  antiquity, 
as  is  proved  by  the  great  number  of  rocks  with 
which  it  is  covered.  We  shall  not  call  in  ques- 
tion, that  gem  salt,  either  pure  ^  or  mixed  with 
muriatiferous  clay :{:,  may  have  been  deposited 
by  an  ancient  sea ;  but  every  thing  evinces,  that 
it  was  formed  during  an  order  of  things,  that 
bears  no  resemblance  to  that  in  which  the  sea 
at  present,  by  a  slower  operation,  deposits  a  few 
particles  of  muriat  of  soda  on  the  sands  of  our 
shores.  In  the  same  manner  as  sulphur  and 
coal  belong  to  periods  of  formation  very  remote 
from  each  other,  the  gem  salt  is  also  found 
sometimes  in  transition  gypsum  ^,  sometimes  in 
the  Alpine  lime-stone  ||,  sometimes  in  a  muria- 
tiferous clay  lying  on  a  very  recent  sand-stone% 

*  Buch.  iieognost.  Beobachtungen,  t.  i,  p.  133. 
t  Those  of  Wielicska  and  of  Peril. 

I  That  of  Hallein,  IschU  and  ZifMiqiiira. 

§  Uebergangttgjps,  id  the  transitioo  slate  of  White  AUej 
[I'Alle  Blanche],  and  between  the  granwacke  and  black  tran- 
sition lime-stone  near  Bex«  below  the  Dent  de  Chamossaire, 
according  to  Mr.  von  Bueh, 

II  At  Elall  in  tiie  Tyrol. 
IF  At  Punta  Araya. 
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and  lastly,  sometimes  in  a  gypsum  *  posterior  to 
the  chalk* 

*  Qyfnum  of  tke  diird  formation  amoog  the  secondarff 
gjfpmmi.    The^nt  fonoation  contains  the  gjp80m»  in  which 
are  found  the  brine-springs  of  Thuringia,  and  which  ia  placed 
either  in  the  Alpine  lime-stone  or  zechttem^  to  which  it  essen* 
tially  belongs  (Freiesleben,  G^ognost.  Arbeiten,  t.  ii,  p.  121% 
or  between  the  zechstein  and  the  lime-stone  of  the  Jura,  or 
between  the  zechtem  and  the  new  sand-atone.    It  is  the 
ancient  gypsum  of  seoondarj  formation  of  Werner's  school 
(aeUererJioeggypiJ,  which  we  almost  preferably  call  nmriaUr 
ferciu  gypsum*    The  second  formation  is  composed  of  fibrous 
gypsum,  placed  either  in  the  moiasse,  or  new  sand-stone,  or 
between  this  and  the  upper  lime-stone.    It  abounds  in  com« 
non  day,  which  differs  essentially  finom  the  salathon  or  mnr^ 
atiferons  clay«    The  third  formation  of  gypsum  is  more  recent 
than  chalk.    To  thb  belong  the  banjf  gypnun  of  Pam;  and, 
as  appears  from  the  researches  of  Mr.  Steffens  (Geogn. 
Aufsatsze,  1810,  p.  142),  the  gypsum  of  Segeberg,  in  Hoi- 
stein,  in  which  gem  salt  is  sometimes  disseminated  in  very 
anaU  nests  (Jenaiiche  litteratur-oeitnng,  1813,  p.  100).  The 
gypsum  of  Paris,  lying  between  a  cerite  lime-stone,  which 
covers  chalk,  and  a  sand.stone  without  shells,  is  distinguished 
by  fossils  bones  of  quadrupedes,  while  the  Segeberg  and  Lune- 
ho^Tg  gypsums,  the  position  of  which  is  more  uncertain,  are 
characterized  by   the  boracits  which   they  contain.    Two 
other  formations,  far  anterior  to  the  three  we  have  just  men- 
tioned, are  the  transition  gypsum  (uebergangsgypsj  of  Aigle, 
and  the  primitive  gypsum  C^rgypsJ  pf  the  valley  of  Canaria, 
near  Airolo.    I  flatter  myself,  that  I  may  render  some  service 
to  the  small  number  of  geologists,  who  prefer  the  knowledge 
of  positive  facts  to  speculation  on  the  origin  of  things,  in 
famishing  them  with  materials,  from  which  they  may  gene^ 
rfdize  their  ideas  on  the  formation  of  the  rooks  in  both  hemi* 
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.  The  new  salt  works  of  Amya  have  fire  reser- 
voirs^ or  pits,  the  largest  of  which  have  a  regolv 
form,  and  two  thousand  three  hundred  square 
tiNses  sur&ce.  Thdr  mean  depth  is  eight 
inches.  Use  is  made  both  of  the  rain  waters^ 
which  by  filtration  collect  at  the  lowest  pait  of 
the  plain,  and  of  the  water  of  the  sea,  which 
enters  by  canals,  or  marteWh-eSy  when  the  flood 
tide  is  favoured  by  the  winds.  The  situation  of 
these  salt  works  is  less  advantageous,  than  that 
of  the  mere.  The  waters  which  fall  into  the 
latter  pass  over  steeper  slopes,  washing  a  greater 
extent  of  ground.  The  natives  make  use  iji 
hand  pumps  to  convey  the  seawater  from  one 
principal  reservoir  into  the  pits.  It  would  ne- 
vertheless be  easy  enough  to  employ  the  wind 
as  the  moving  power,  since  the  breeze  always 
blows  strong  on  these  coasts.  The  earth  already 
washed  is  never  carried  away  here,  as  is  the  cuc^ 
torn  from  lime  to  time  in  the  island  of  Marga- 
tetta ;  nor  have  wells  been  dug  in  the  muriati- 
ferous  clay,  to  find  strata  richer  in  muriat  of 
soda.  The  saltmen  generally  complain  of  want 
of  rain ;  and  in  the  new  salt  works  it  appears  to 
me  dijficult  to  determine,  what  is  the  quantity 

spheres.  The  relative  atUiqaUy  of  the  fomuxtumi  is  the  prin* 
cipal  object  of  a  science,  which  is  to  render  us  acquainted 
with  the  conttmction  of  the  &kbe  ;  that  is  to  say,  die  natnrs 
and  superposition  of  the  stony  strata,  whieh  constitute  the 
exterior  cnut  of  our  planet. 
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of  salt^  that  is  owing  soldy  to  the  waters  of  the 
sea.  The  natives  estimate  it  at  a  sixth  of  the 
total  produce.  The  evaporation  is  extremely 
isrtrong,  and  favoured  by  the  constant  motion  of 
the  air ;  so  that  the  salt  is  collected  in  eighteen 
or  twenty  days  after  the  pits  are  filled^  We 
found  *  the  temperature  of  the  salt  water  in  the 
pits  32*5%  while  the  air  in  the  shade  was  27'2T^ 
and  the  sand  on  the  coast  at  six  inches  depths 
42-5*.  We  were  surprised  to  se^  that  the  ther.- 
mometer  plunged  into  the  sea  rose  only  to  23*1% 
This  low  temperature  f  ii9i  owing  perhaps  to  the 
shoals,  which  surround  the  peninsula  of  Araya;, 
bnd  the  island  of  Margaretta,  and  on  the  edges 
of  which  the  lower  strata  of  water  mix  .with  the 
waters  of  the  surface. 

Though  the  muriat  of  soda  is  manufactured 
with  less  care  in  the  peninsula  of  Araya  than  at 
the  salt  works  of  Europe,  it  is  nevertheless  purer, 
and  contains  less  of  earthy  muriats  and  sulphats. 
We  are  ignorant  whether  this  purity  may  be 
attributed  to  the  part  of  the  salt  which  is  jfiir- 
nished  by  the  sea ;  for  though  it  is  extremely 
probable,  that  the  quantity  of  the  salt  dissolved 
in  the  waters  of  the  ocean  is  nearly  the  same  X 

*  The  19th  of  August,  1799,  at  three  in  the  morning. 

t  See  above,,  page  144. 

t  With  the  exception  of  the  Mediterranean  seas^  and  the 
regions  where  the  polar  ices  are  formed.  See  above,  p.  129, 
130 ;  and  vol.  i,  p.  e4.    This  equality  in  the  saltness  of  the 
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under  every  zone,  it  is  not  less  uncertain,  whe^ 
t&er  the  proporUon  between  the  muriat  of  soda, 
the  muriat  and  sulphat  of  magnesia,  and  the 
flulphat  and  carbonat  of  iime  be  equally  inva- 
riable ♦. 

After  having  examined  the  salt  works,  and 
terminated  bur  geodesical  operations,  we  de- 
.  parted  at  the  decline  of  day  to  sleep  at  an  Indiim 
hut,  at  some  miles  distance,  near  the  ruins  of 
the  castle  of  Araya.  We  were  preceded  by  our 
instruments  and  provision  ;  for  fatigued  by  the 
excessive  heat  of  the  air,  and  the  reverberation 
of  the  soil,  we  felt  no  appetite  in  those  climates, 
except  in  the  morning,  or  in  the  cool  of  the 
evening.  Directing  our  course  toward  the 
south,  we  traversed  first  the  plain  covered  with 
muriatiferous  clay,  and  stripped  of  vegetation ; 
dientwo chains  of  hills  of  sandstone,  between 

leawater  (from  0*OM  to  0*028)  reminds  ns  of  the  still  greater 
anifbrmity,  with  which  the  oxy^n  is  diffused  throaghoot  the 
fterial  ocean.  In  both  of  these  elements^  the  currents  establish 
and  preserve  the  equilibrium  between  the  parts  dissolved  or 
mingled  with^ach  other.  (Baylj  and  Cook,  Orig^al  Observ., 
p.  846.) 

*  Liavoisier  found,  that  in  the  waters  of  the  sea,  near 
Dieppe,  the  quantity  of  muriat  of  soda  is  to  that  of  the  other 
■alts  as  3*36  is  to  1 .  According  to  Mesars.  BouiUon-Lagrange 
and  Vogel,  this  proportion  is  as  2*60  to  1.  See  the  judi- 
cions  observations  of  Dr.  Thomson,  in  his  Chemistry,  t  vi, 
p.  346-.357.  (Henry,  FhU,  Trans.,  1810,  p.  97  and  122; 
and  Annales  de  Chemie,  t  Ixucvii,  p.  193—208^ 
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wluch  is  the  mere  or  laguiuu  Night  overtook  tm 
while  we  were  in  a  narrow  patb^  bordered  on  one 
side  by  the  sea,  and  on  the  other  by  a  range  of 
perpendicular  rocks.  The  tide  was  rising  ra- 
pidly, and  narrowed  the  road  at  every  step.  We 
at  length  arrived  at  the  foot  of  the  old  casde  of 
Araya^  where  we  enjoyed  a  prospect  that  had 
in  it  something  Ingnbrious  and  romantic.  Here 
however,  neither  the  coolness  of  a  deep  and 
gloomy  forest,  nor  the  grandeur  of  the  vegetaMe 
forms,  heightens  the  beauty  of  these  ruins;  which^ 
standii^  single  on  a  bare  and  arid  mountain^ 
crowned  with  agave,  wiUi  columnar  cactus,  and 
thorny  mimosas,  resemble  less  the  works  of  man, 
than  those  masses  of  rock  that  were  ruptured  afc 
the  first  revolutions  of  the  Globe. 

We  were  desirous  of  stopping  to  admire  this 
majestic  spectacle,  and  observe  the  setting  of 
Venus,  the  disk  of  which  appeared  at  intervals 
between  the  yawning  crannies  of  the  castie;  but 
the  muleteer,  our  guide,  was  parched  with  thirsty 
and  pressed  us  eamestiy  to  return.  He  had  long 
perceived,  that  we  had  lost  our  way ;  and  as  he 
hoped  to  work  on  our  fears,  he  continually  warn- 
ed us  of  the  danger  from  tigers  and  rattlesnakes. 
Venomous  reptiles  were  in  &ct  very  common  near 
the  castle  of  Araya ;  and  tWo  jaguars  had  been 
lately  killed  at  the  entrance  of  the  village  of  Ma- 
niquarez.  If  we  might  judge  from  their  skins^ 
which  had  been  preserved,  their  size  was  not  lesc 
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«iian«  tint  of  ihe  hidian  tigtr;  We  vainly  repre- 
aeuied  to  our  gvide^  that  those  animals  did  not 
attack  men,  on  emsts  wheee  the  goats  farnished 
tlum  witk  abundanit  food ;  wt  were  obliged  ta 
yield,  .^od return.  ,  After  herving  proceeded  three 
ijnairters  of  aahour  ak>0g:  a^sbore  covered  by  the 
tidei,  we  were  joined  by  the  negro,  who .  carried 
our. provision.  Uneasy  at  not  seeing  us  ariive^ 
be  was.  Qome  to  meet  w,  and  led  u^  across  a 
wood,  of  nopals; tv  a  but  inhabited  by  aii  Indian 
fiunilyk  We  were  romved  with  that  coidial 
hospitality,  which  is  nieli  with  in  tliis  country 
amoDg.  people  of  every  ti'ibe.  The  bixt  in  which 
we  slung  ourr  hammtfcks  wan  very  dean ;  and ' 
tbere.we^&nuid  fish,. plantains,  and  what  in  the 
torrid  zone  is  preferable  to, the  most.smnptuons 
ibod,  excellent  water.  ... 
'  The.  n^t  day  at .  sunrise^,  we  found,  tbat  the 
hut  in.  which  we  had  passed  the  nigbt  focmed 
part  of,  ag^'oup  of  small  dwellings  on  the  borders 
of  the  salt  hke,  the  i^mains^of  a  considecable 
village  which  had  formerly  stood. near  the  castle; 
T^e  ruins  of  a  church  ap[)eai^d  buried  ia.  the 
sand,  and  covered  with,  brui^wood*  When  in 
1765,  to  save. the  expence  of  the  garrisonj»  the 
oastle  of  A«aya  was  totally  dismantled,  the  In- 
dians and  Mulattoes,  wto  were  settled  ia  the 
neighbourboed,  emigrated  hj^  degrees  to  reside 
at  Maniqnarez,  at  Cariaco,  and  in  the  suburb  <rf 
the  Guayquerias  at  Cumana.  .  A  small  number, 
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bimiid  from  alfection  to  tbeir  native  soil,  re- 
named ID  this  wild  and  barren  spot.   These  poor 
people  live*  b^  catching  fish,  which  is  extremely ' 
abundant  oi^  the  coast  and  the  ndghbonrihg^ 
shoals*    Th6y  appear  satisfied  with  tbeir  condi- 
tion/iuid  thank  it  strange  when  they  are  ad^ed 
wh jr  they  have  no  gardens  or  culinary  Vegeta- 
bles*   Oar  gardens,  they  reply,  are  beyond  the 
gulf;  when  we  carry  our  fish  to  Cumana,  we* 
faring  back  plantains^  cocoa  huts,  and  cassava.' 
TMs  system  of  economy,  girateful  to '  i(Uehess,  is^ 
followed  at  Maniquarez,  and  thVouglMmt  tlw' 
whole  peninsula  of  A^raya.    The  chief  wealth'  of 
the  inhabitants  consists  in  goats,  which  are  of  a 
very  large  and  very  fine  breed,  and  rove  in  the' 
fields  like  those  at  the  Peak  of  Teneriffe;  they 
are  becbihe  entirely  wild,  and  are  marked  like- 
the  inules^  because  it  would  be  difficult  to  recog* 
nizef  them  from  their  physiognomy,  their  color, 
or  the  disposition  of  their  spots.    The  mid  goat» 
are  of  a  brownish  yellow,  and  are  not  varied  in 
their  color  like  domestic  animals.    If  in  hunt- 
iDg  a  colonist  kills  a  goat,  which  he  does  not 
consider  as  his  own  pr6perty,  he  carries  it  im-' 
mediately  to  the  neighbour^  to  whom  it  belongs. 
Daring  two  days  we  heard  it  every  where  spoken 
^  88  an  exafnple  of  strange  perverseness,  that 
an  inhfldbilant  of  Maniquarez  had  lost  a  goat,  on 
wUch  it  was  probable  that  a  neighbouring  fiamily 
had  regaled  themselves.    These  traits,  which  are 
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prooft  of  a  great  parity  of  momb  in  the  lower 
class,  are  often  exhibited  in  New  Mexico,  in 
Canada,  and  in  the  conntries  sitoate  to  the  west 
of  the  All^anies. 

Among  the  MulalAoes,  whose  hnts  suntnind 
the  salt-lake,  we  found  a  shoemaker  of  Castilian 
descents  He  recdved  us  with  the  air  of  gravity 
and  selfsuflKciency,  which  in  those  climates  char 
mcterixe  almost  all  who  are  conscious  of  possess- 
ing some  peculiar  talent  He  was  employed  in 
stretching  the  string  of  his  bow,  and  sharpening 
his  arrows  to  kill  birds.  His  trade  of  a  shoe* 
maker  could  not  be  very  lucrative  in  a  country, 
where  the  greater  part  of  the  inhabitants  go  bare- 
foot; and  he  only  complained,  that^  on  account 
ei  the  deamess  of  European  gunpowder,  a  man 
of  his  quality  was  reduced  to  employ  the  same 
weapons  as  the  Indians.  He  was  the  sage  of  Uie 
plain,  he  ujEiderstood  the  formation  of  the  salt  by 
the  influence  of  the  Sun  and  the  fuU  Moon,  the 
symptoms  of  earthquakes,  the  marks  by  which 
mines  of  gold  and  silver  are  discovered,  and  the 
medicinal  plants,  which  he  divided,  like  all  the 
other  colonists  from  Chili  to  California^  into  hoi 
4mdcold*.  Having  collected  the  traditions  of 
the  country,  he  gave  us  some  curious  accounts 
of  the  pearls  of  Cubagua^  objects  of  luxurjiv 
which  he  treated  with  the  utmost  contempt. 

*  Bzchiiig  or  JhbbiUtating,  sthenic  or  asthenic  of  Brown's 
•jrstem. 
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To  slioir  us  haw  fikmiliar  to  him  were  the  sacred 
writings,  he  took  a  pride  in  quoting  to  ns  Job, 
who  preferred  wisdom  to  all  the  pearls  of  the 
Indies.  His  philosophy  was  circwnscribed  to 
the  narrow  circle  of  the  wants  of  life.  A  very 
strong  aas,  able  to  carry  a  heavy  load  of  plan* 
tains  to  the  embarcadere,  was  the  object  of  all. 
his  wishes. 

After  a  long  discourse  on  the  emptiness  of 
hnman  grandeur,  he  drew  from  a  leathern  pouch 
a  few  very  small  and  opake  pearls,  which  he 
forced  us  to  accept,  enjoining  us  at  the  samo 
time  to  note  on  our  tableto,  that  a  poor  shoe* 
maker  of  Araya,  but  a  white  man,  and  of  noblo 
Castilian  race,  had  been  enabled  to  give  us  what 
on  the  other  side  of  the  sea  *  was  sought  for  as 
a  very  precious  thing.  I  acquit  myself  rather 
late  of  the  promise  I  made  this  honest  map ;  and 
I  am  happy  to  add,  that  his  disinterestedness  did 
kiot  permit  him  to  accept  of  the  slightest  retri* 
bution.  The  Pearl  Coast  presents,  it  is  true^ 
the  same  aspect  of  misery  as  the  countries  of 
gold  and  diamonds,  Choco  and  Brasil ;  but  mi* 
sery  is  not  there  attended  with  that  immoderate 
desire  of  gain,  which  is  excited  by  mineral 
riches. 

The  pearl  aronde  (anncula  margaril^era,  Cu* 

*  Por  alia,  or,  M  oiro  lodo  del  ckareo  (properly,  "  bejond 
the  great  mere**),  a  figorative  expresikm,  by  which  the  people 
io  the  Spaniab  ooloniea  deaote  Europe. 
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ider)  abotmdB  on  the  fihoalfl,  which  extend  from 
Csape  Faria  to  that  <)f  Vela*.  The  island  of 
Margaretta,  Cubagua,  Coche,  Punta  Araya,  and 
the  mouth  of  the  Rio  la  Hacha,  were  celebrated 
in  the  sixteenth  century,  as  the  Persian  Gulf,  and 
the  island  Taprobane  were  among  the  ancientsf « 
It  is  not  just  to  say,  as  several  historians  have 
asserted,  that  the  natives  of  America  were  unac^ 
quainted  with  the  luxury  of  pearls.  The  first 
Spaniards  who  landed  in  Terra  Flrma  found  the 
Ravages  decked  with  necklaces  and  bracelets; 
and  among  the  civilized  people  of  Mexico  and 
Peru  pearls  of  a  beautiful  form  were  extremely 
■ought  after.  I  have  published  a  dissertation 
on  the  statue  of  a  Mexican  priestess  in  basalt  |y 
whose  head-dress,  resembling  the  calantica  of 
the  heads  of  Isis,  is  ornamented  with  pearls. 
Las  Casas  and  Benzoni  have  described,  but  not 
without  some  exaggeration,  the  cruelties  which 

*  Conta  it  las  Perlas,  Herein^  Deo.  1,  lib.  vii,  c.  9.  Go- 
man,  Histc.  78,  Petri  Bembi  Cardin.  Hist  Venel®  lib. 
xii  (1566),  p.  83.  Cancellieri,  Diss,  sopra  Christ.  Colovbo 
(1809),  p.  101. 

t  Stntbo,  ]ib.  :ilt,  (pag.  Oxon,  1017).  Plin.,  lib.  ix,  c.  36, 
lib.  xii,  c.  18.  SoliD.  Po))'liist.  c.  GQ  (ed.  1618,  p.  316  ancl 
324),  and  above  all  A  then.  Deipnosoph.  [lib.  iii,  c.  46  (ed. 

SchweighsBUser,  1801,  t.  i,  p.  380—^67),  and  Animadvers. 

< 

in  Athen.  t.  ii,  p.  126. 

%  Pictaresqae  Atlas,  pi.  1,  and  2.  [See  vol.  xiii  of  this 
edition,  p.  43.] 
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were  esmroised  on  the  unhappy  Indian  atavesand 
negroes  emj^lpyed  in  the  pearl  fishery.  At  the 
beginning  of  the  conquest,  the  idand  of  Coche 
alone  ilirnished  the  value  of  Meen  hundred 
marks  of  pearls  a  ibonth*  * 

The  quini,  which  the  king's  officers  drew  from 
the  produce  of  pearia/ amounted  to  fifteen  thou- 
sand ducats ;  which,  according  to  the  value  of 
the  metals  in  those  times^  and  the  extensiveness 
of  the  contraband  trade,  might  be  considered  as 
a  very  considerable  sum^.     It  appears,  that  llH 
1530  the  value  of  the  pearls  sent  to  Eurbpe 
amounted  yearly  on  an  average  to  more  than 
eigl^t  hundred  thousahd  piastres.      In  order  to 
judge  of  the  importance  of  this  branch  of  com* 
merce  to  Seville,  Toledo,  Antwei*p,  and  Genoaf 
we  should  recoUeict,  that  at  the  same  period  the 
whole  of  the  mines  of  America  *  did'  not  furnish 
two  millions  of  piastres ;  and  that  the  fleet  of 
^  O  vando  seemed  to  be  of  immense  wealth,  because 
it  contained  nearly  two  thousand  sik  hundred 
marks  of  silver.     Pearls  were  so  much  the  more 
sought  after,  as  the  luxury  of  Asia  had  been  in-i 

•         *  ■ 

•  I  have  endeavoured  to  prove  in  another  place  (Nouv.. 
Esp.  t.  ii,  p.  652),  by  a  historjr  at  large  of  ihe  ancient  mines 
of  Mexico  and  Peru,  the  accuracy  of  tiie  ideas  spread 
throughout  Europe  on  the  exliausted  state  of  the  metallifer- 
ous mines  of  America,  on  their  decreasing  richness,  and  oa 
the  quantity  of  metalH  which  Spain  received  during  the  reigni 
of  Charles  the  fifth  and  Philip  the  second.         '    ' 
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troduced  into  Europe  by  two  ways  diametrically 
opposite;  that  of  Constantinople,  where  the  Pa* 
leologi  wore  garments  covered  with  strings  of 
pearls ;  and  that  <^f  Grenada,  the  residence  of 
the  Moorish  kings,  who  displayed  at  thrir  coort 
all  the  luxury  of  the  East.  Hie  pearls  of  the 
East  Indies  were  preferred  to  those  of  the  West; 
but  the  number  of  the  latter  whidi  circulated  in 
commerce  was  not  less  considerable  in  the  times 
which  immediately  followed  the  discovery  of 
America.  In  Italy  as  well  as  in  Spain,  the  islet 
of  Cubagua  became  the  object  of  numerous  mer- 
cantile speculations. 

Benzoni  ^  relates  the  adventure  of  one  Lewis 
Lampa^ano,  to  whom  Charles  the  Fifth  grant- 
ed the  privil^pe  of  proceeding  with  five  carvels 
to  the  coasts  of  Cumana,  to  fish  for  pearls.  The 
colonists  sent  him  back  with  this  bold  answer : 
^  That  the  Emperor,  too  liberal  of  what  was  not 
his  own,  had  not  the  right  to  dispose  of  the  oys* 
ters,  which  live  at  the  bottom  of  the  sea.** 

The  pearl  fishery  diminished  rapidly  toward 
the  end  of  the  sixteenth  century;  and,  according 
to  Laet,  it  had  long  ceased  in  1683  f*.    The  in* 

*  La  Hist,  del  Moodo  Nuoto,  p.  34.  Lewis  Lampaf^. 
nanOy  a  relation  of  the  aasamn  of  the  Duke  of  Milan,  6a* 
leaaso  Maria  Sfona,  coald  not  paj  the  merchants  of  Sefille, 
who  had  advanced  the  money  for  his  voyage;  he  remained 
ivt  yean  at  Cabagua,  and  died  in  a  fit  of  insanity* 

f  **  Insolarum  Cabagu«  et  Coches  quondam  magna  fait 
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diifltry  of  the  Venetians,  wbo  imitated  line  pearb 
with  great  exactness,  and  the  frequent  use  of 
cut  diamonds  \  rendered  the  fisheries  <^  Cuba- 
gua  less  lucrative.  .At  the  same  time  the  oys* 
ters  which  yielded  the  pearls  became  scarcer^ 
not,  as  it  is  believed  from  a  popular  tradition^ 
because  these  animals,  frightened  by  the  noise 
of  the  oars,  conveyed  themselves  elsewhere; 
but  because  their  propagation  had  been  prevent* 
ed  from  the  imprudent  destructi<m  of  the  shells 
by  thousands.  The  pearla  rande  is  of  a  much 
more  delicate  constitution  than  the  greater  part 
of  the  other  acephalous  moUusctt.  At  the  isle 
of  Ceylon,  where,  in  the  bay  of  Condeatchy,  the 
fishery  employs  six  hundred  divers,  and  where 
the  annual  produce  is  more  than  half  a  milli<m 
of  piastres,  it  has  vainly  been  attempted  to  trans^ 
plant  the  animals  to  other  parts  of  the  coast. 
The  government  permits  fishing  there  only  dur* 
ing  a  single  month ;  while  at  Cubagua  the  bank 
of  shells  was  fished  at  all  seasons.    To  form  an 

idea  of  the  destruction  of  the  spedes  caused  by 

>' 

digDitasy  qiram  uiiionDiD  captara  flor«ret :  noiio,  iUa  defidento, 
olwcnra  admodam  iama.''  Last  Nov.  Orbii,  p.  069.  This 
aocarate  compiler,  speaking  of  Panta  Araya,  adds,  this  cooii- 
tiy  is  so  forgotteoy ''  at  vii  idia  alia  America  meridionalis 
pars  hodie  obscurior  sit'' 

*  The  cutting  of  diamonds  was  inTented  by  Lewis  de  Ber» 
matn,  in  1456,  baf  it  became  common  only  in  the  followinf 
centory. 


khedivws,  «w  oiMt  rcmember>  that  ii  boat  Mitie- 
limes  ciAkeXAy  in  two  or  tbi*ee  weekfl^  more  than 
tbirty^five  tbotisand  oysters.  Hie'  ammal  lives 
but  mae  pr  ten  years ;  aad  it.is  only  in  it*8  fourth 
year  that  the  pearls  begin  to  show  themselves* 
In  ten  thousand  shells  there  is  often  not  a  sing^ 
pc»rl  of  value*.  Tradition  states,  that  on  the  bank 
pf  M argaretta  the  fishermen  opened  the  shells 
one  by  oa^ :  in  the  island  of  Ceylon,  the  animals 
are  thrown  into  heaps,  to  rot  in  the  air ;  and  to 
peparate  the  pearls,  which  are  not  attached  to 
the  shell,  the  animal  pulp  is  washed,  aa,the  mi* 
ners  do  the  sands  that  contain  grains  of  gold^ 
tin,  or  diamonds. 

At  pi^esent  Spanish  America  furnishes  no  other 
pearls  for  trade  than  those  of  the  gulf  of  Plana* 
ma^  and  the  mouth  of  the  Rio  de  la  Hacha.  On 
the  shoah  that  -surround  Cubagua,  Coohe,  and 
the  island  of  Margaretta,  the  ^shery  is  as  mnch 
neglected  as  on  the  coasts  of  California  *f*.  It  is 
bdieved  at  Cumana,  that  the  pearl-oroncfe  has 
greatly  multiplied  after  two  centuries  of  repose^; 

•  Cordiner,  Description  of  Ceylon,  vol.  ii,  p.  187. 

t  Nouv.  Enp.  t.  i,  p.  313:  and  t.  ii,  p.  465.  I  am  uu 
toniahed  ai  never  having  heard  in  the  course  of  my  travels  of 
pearls  found  in  the  fresh  water  shells  of  South  Americay 
though  several  species  of  the  ttitto  genus  abound  in  the  rivers 
of  Peru. 

X  In  1B12,  some  new  attempts  were  made  at  Margaretta 
for  the  fishing  of  pearls. 
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and  it  is  asked,  why  the  pearls  found  at  presenl 
ia  shells  which  are  entangled*  in  the  fishermen'^ 
nete  are  so  small,  and  have  so  little  brilliancy^ 
while  on  the  arrival  of  the  Spaniards  they  were 
so  extremely  beautiful  among  the  Indians,  who 
dcmbtless  had  not  ^ven  themselves  the  trouble  of 
(living  to  collect  them.  The  problem  is  so  mudi 
the  more  difficult  to  solve,  as  we  are  ignorant 
whether  earthquakes  have  altered  the  nature  of 
the  botkoip  of  the  sea,  or  whether  the  changes  of 
the  submarine  currents  may  have  had  an  influ* 
ence  either  on  the  temperature  of  the  water,  or 
on  the  abundance  of  certain  moUqscse  on  which 
the  aronde  feeds. 

On  the  20th  in  the  morning,  our  hosfs  son^ 
a  young  and  very  robust  Indian,  conducted  nt 
over  Barigon  and  Caney  to  the  village  of  Ma- 
mquarez,  which  was  four  hours  walk.  Front 
the  effect  of  the  reverberation  of  the  sands,  th« 
thermometer  kept  up  to  31''  3^.  The  eylindric 
cactus,  which  bordered  the  road,  gave  the  land-^ 
scape  an  appearance  of  verdure,  without  yields 
ing  either  coolness  or  shade.  Before  our  guidi 
^ad  travelled  a  league,  he  sat  himself  down  at 
every  instant,  and  wished  to  repose  under  the 
)9hade  of  a  fine  tamarind  tree  near  Casas  de 
la  Vela,  to  wait  the  approach  of  the  night.    I 

*  The  inbabitants  of  Araya  sometjmes  sell  these  small 
pearls  to  the  retail  dealers  of  Cumana.  Tha  ordinary  pric^ 
iui  a  piastre  a  doaseo. 
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dwell  on  this  characteristic  trait,  which  we  ob* 
served  every  time  that  we  travelled  with  In- 
dianSy  and  has  given  rise  to  very  false  ideas  of 
the  physical  constitutions  of  the  different  races 
of  men.  The  copper-colored  native;  more  ac^^ 
customed  to  the  burning  heat  of  the  climate, 
than  the  European  traveller,  complains  more, 
because  he  is  stimulated  by  no  interest.  Money 
is  without  attraction  for  him^ ;  and  if  he  permits 
himself  to  be  tempted  by  gain  for  a  moment^  he 
repents  of  his  resolution  as  soon  as  he  is  on  the 
road.  The  same  Indian^  who  complains,  when 
in  herbalizing  we  load  him  with  a  box  filled 
mth  plants,  rows  his  canoe  fourteen  or  fifteen 
hours  together,  against  the  swiftest  current,  be- 
cause he  wishes  to  return  to  his  family.  In 
order  to  form  a  true  judgment  of  the  muscular 
force  of  the  people,  we  should  observe  them  in 
circumstances,  where  their  actions  are  determin- 
ed by  a  iriU  equally  energetic. 

tVe  examined  the  ruins  of  San  Jago\  the 
construction  of  which  is  remarkable  for  it's  ex- 
treme solidity.  ^  The  walls  of  free-stone  are  five 
feet  thick:  they  have  been  blown  up  by  mines; 
but  we  still  found  masses  of  seven  or  eight  bun- 

^  Od  the  map  aocomptnying  Roberttoo's  History  of  Amo* 
rica  wo  find  Iho  nrnme  of  this  castio  confounded  with  that  of 
Naeva  Cordoba.  *  We  have  already  obserred,  that  this  latter 
deoominatioa  was  formerly  synonimoui  with  Camana.  (Heiw 
rerai  p.  14.) 
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dred  feet  square  which  have  scarcely  a  cradc 
in  them.    Our  guide  showed  us  a  cistern  (el  at- 
jibe  J  thirty  feet  deep^  which^  though  much  da- 
ma^ed^  furnishes  water  to  the  inhabitants  of  the 
peninsula  of  Araya.    This  cistern  was  finished 
In  1681^  by  the  governor  Don  Juan  de  Padilla 
Guardiola,  the  same  who  buih  at  Cumana  tiie 
small  fort  of  Santa  Maria  *.     As  the  basin  is 
covered  with  an  arched  vault,  the  water^  which 
is  of  an  excellent  quality,  keeps  very  cool,  and 
has  no  conferva,  which,  while  it  decomposes  the 
carburet  of  hydrogen,  harbours  worms  and  small 
insects.    It  had  been  believed  for  ages,  that  the 
peninsula  of  Araya  was  entirely  destitute  of 
springs  of  firesh  water ;  but  in  1797,  after  many 
useless  researches,  the  inhabitants  of  Maniquarex 
succeeded  in  discovering  some. 

In  crossing  the  arid  hills  of  Cape  Cirial,  we 
perceived  a  strong  smeU  of  petroleum.  The  wind 
blew  from  the  side  where  the  springs  of  this  sub- 
stance  are  found,  and  which  were  mentioned  by 
the  first  historians  of  these  countries  ^.  Near 
the  viUageof  Maniquarez,  the  mica-slate  X  comes 
out  horn  below  the  secondary  rock,  forming  a 
chain  of  mountains  from  one  hundred  and  fifty 

*  CMtiUo  de  S«Dta  Maria,  or  Fiierte  de  N.  S.  de  la  Ca* 
besa«    See  above,  page  1 88.    (Caulin,  p.  284.) 

f  Ofiedop  lib.  19,  cap.  1.  **  Reainoua,  aromatic,  aad 
mdidnal  liquor.- 

I  Piedra  pelada  of  the  Creoles. 


to  one  hiindnd  and  e^Iitj^  tmses  in  t|e%bt. 
The  direction  of  the  primitive  rock  near  Cape' 
Soito  is  frond  north  east  to  south  west ;  iCs  strata 
incline  My  degrees  to  the  north  west:*  The 
miea-slate  is  silvl^ry  white,  of  lamellar  and  ^m- 
dnlated  textnne,  and  contains  gatnets.  Strata 
<tf  quarts^  the  tfaockiieis  of  which  yaiies  from 
three  to  four  toises,'  traverse  the  mica^Iate,  ba 
we  may  observe  in  several  rarines  hollowed  out 
by  the  waters.  We  delaehed  with  difficulty  a 
fragment  of  cyimiie  f  finom  a  blod(  of  splintered 
and  milky  quartz,  which  was  ittolated  on  the 
shore.  This  was  '  the  only  time  we  found  thitf 
substance  in  South  America  }• 

The  potteries  of  M anSquarez,  celebrated  from 
time  immemorial,  form'  a  branch  erf*  industry^ 
which  is  exclusively  in  the  hands  of  the- Indian 
women.  The  fabrication'  is  stiU  carried  on  ac* 
cording  to  the  method  used  before  the  c<Miquesl. 
It  indicates  both  the  infancy  of  the  art,  and  that 
stability  of  manners,  which  is^  the  eharacteristie 
of  all  the  natives  of  America.  ThrM  cefituri^ 
have  been  insufficient,  to  introduce  the  pbtterV 
wheel  on  a  coast,  which  is  not  above  thirty  or 

•  Hours  three  and  four  of  the  Freiberg  compass.  Very 
near  tbe  village  of  Maniqnarez,  the  strata  vary  to  hours  elo- 
veo  and  twelve,  inclining  often  to  the  south  we^t. 

f  Disth^ne,  HaUy. 

t  Id  N^w  Spiud,  the  cyanite  has  b^dn  di^vered  onl^  io 
the  province  of  GuatimaUi  at  y^tannift  Grande.  DA  !Bio» 
Tablas  rnin.,  1804,  p.  27.  *  * 
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forty  days'  sa&l  irom;  Spain/  The  iuitirMs  to^e 
some  oottfbsed^  notions  wHlt  reepfoi  to  the  exists 
encef  of  this  machine,^  aiMi  febeiy  #oald  teakeuss 
of  is  if  they  had'  a  model:  The  qpmi^rieg  ^n^heftde 
they  drair  the  clay  axe  haif  a*  leagoeto  the  east 
of  Maniquarez.  This  claj^:  is*  peodueed;  by  ihii 
natiHtil  de/$ompo6ition  of  a .  n^ca^slafte  reddemeO 
by  oxid  of  iron.  The  indihn  wbmen  praflv  the 
part  most  aboandlng^  in  mkb ;  and  with  greaft 
addresS'  fashion  vessels  %wo  6v  tlik*ee  feet  in 
diam^t^r,  giving  tfaem  a  Very  regular  cunre.  As 
Aey  ^  not  acquainted  with  thti  nsie  tyf  ovens; 
they  place  Xmg^  of  desinantbtiB,  cassia^  and  the 
arl$6rescent  capparis^  aronnd  the  pot9,  and  bake 
fhem  in  tl)e  open,  air.  To  the  ea$t  of  l;he  qnanrjl' . 
tha^  fnrnishes  the  day  is  the  ravine  of  la  Mincu 
It  i&  asserted  that)  a-  short  time  after  tte  con-> 
quest,  some  Venetians  extracted  gold  from  the 
mica-slate.  It  appears,  that  this  metal  was  not 
collected  in  veins  of  quartz,  but  was  found  dis- 
seminated in  the  rock,  as  it  is  sometimes  in  gra- 
nite and  gneiss. 

At  M^niquarez  we  met  with  somer  ereoles; 
who  had  been  hunting  at  Cubagua*  Deer  of 
the  small  breed  are  so  common  in  this  umnha^ 
bited  islet,  that  a  single  pei-son  may  kill  three  or 
four  in  a  day.  I  know  not  by  what  accident 
these  animals  have  got  thither,  for  Laet  and 
other  chroliiclers  of  these  countries,  speaking  of 
the  foundation  of  New  Cadiz,  mention  only  the 
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great  Hbfcmdaiice  of  ral|bit8.  The  venado  of 
Cobagua  belmigs  to  one  of  thoM  numeroiis 
species  of  small  Americaa  deer,  which  xodo- 
gists  have  bag  confounded  under  the  vague 
name  of  cenms  mexicanus.  It  does  not  appear 
to  be  the  same  as  the  hind  of  the  savanndhs  of 
Cayenne,  or  the  guaxuA  of  Ptoaguay*,  which 
live  also  in  herds.  It*s  color  is  a  brownish  red 
on  the  back,  and  white  under  the  belly ;  and  it 
is  spotted  like  the  axis.  In  the  plains  of  Can, 
we  were  shown,  as  a  thing  very  rare  in  these 
burning  climates,  a  variety  quite  white.  It  was 
a  female  of  the  dze  of  the  roebuck  of  Europe, 
and  of  a  very  el^nt  shape.  White  varieties  are 
found  in  the  New  Continent  even  among  the 
tigers.  Mr.  d*Azara  has  seen  a  jaguar,  the  skin 
of  which  was  wholly  white,  except  the  shade 
only,  as  it  might  be  termed,  of  a  few  drcular 
spots. 

Of  all  the  productions  on  the  coasts  of  Araya, 
that  which  the  people  conrnder  as  the  most  exr 
traordinary,  we  may  even  say  the  most  marvel- 
lous, is  the  stone  of  the  eyes,  piedra  de  hs  €fos. 
This  calcareous  substance  is  the  subject  of  every 
conversation  :  according  to  the  natural  phikxso- 

*  PeDDanf •  Qaadrapedi,  p.  119,  o.  62.  Ann,  EiMy  <mi 
die  Qnadnipedt  of  Pangamy,  vol.  i,  p,  77.  CoTier  on  the 
fetaile  nmuMtiBg  Animalf ,  in  the  Ann,  da  M otee,  t  xii* 

p.  se6. 
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ptay  of  the  intives,it  is  both  a  stone  and  an  ani- 
niaL  It  is  found  in  the  sand,  where  it  is  mo- 
tionless; but,  plaoed  singly  on  a  polished  sur- 
&ce,  for  instance  on  a  pewter  or  earthen  plate, 
it  mo^es  when  excited  by  lemcm  juice.  Placed 
in  the  eye,  the  pretended  animal  turns  on  itself, 
and  expels  every  other  foreign  substance,  that 
has  been  accidentally  introduced.  At  the  new 
salt  works,  and  at  the  village  of  Maniquarez, 
the  stones  of  the  eyes*  were  offered  us  by  hun-' 
dreds,  and  the  natives  were  earnest  to  show  nd 
the  experiment  of  the  lemon  juic6.  They  wished 
to  put  sand  into  our  eyes,  in  order  that  we  might 
ourselves  try  the  efficacy  of  the  remedy.  It  waGi 
easy  to  see,  that  these  stones  are  thin  and  po- 
rous opercula,  which  have  formed  part  of  small 
nnivalve  shells.  Their  diameter  varies  from  one 
to  four  lines.  One  of  their  two  surfoces  is  plane, 
and  the  other  convex.  These  calcareous  oper- 
cula effervesce  with  lemon  juice,  and  put  them- 
selves in  motion  in  proportion  as  the  carbonic 
acid  is  disengaged.  By  the  effect  of  a  similar 
reaction,  loaves  placed  in  an  oven  move  some^ 
times  in  a  horizontal  plane ;  a  phenomenon  that 
has  given  occasion,  in  Europe,  to  the  popular 
prejudice  of  enchanted  ovens.  The  piedras  de 
los  ojos,  introduced  into  the  eye,  act  like  small 

*  Tliey  are  ftmnd  in  the  greatest  abandance  near  tbe 
battery  at  the  poiot  of  Cape  Araya. 
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pearls,  and  different  round  graani  einpl<^^  bjr 
the  American  savages  to  increase  the  flowing  of 
tears.  These  explanations  were  litde  to  the 
taste  of  the  inhabitants  of  Araya.  Nature  has 
the  appearance  of  greatness  to  man  in  proportion 
as  she  is  veiled  in  mystery,  and  the  philosophy 
of  the  people  rejects  every  thing  that  bears  a 
character  of  simplicity. 

Proceeding  along  the  southern  coast,  tothe  east 
of  Maniquarez.  we  find  running  out  into  the  sea 
very  near  each  other,  three  strips  of  land^  which 
bear  the  names  of  Punta  de  Soto,  Punta  de  la 
Brea,  and  Punta  Guaratarito.  In  these  parts  the 
bottom  of  the  sea  is  evidently  formed  of  a  mica- 
slate  ;  and  it  is  from  this  rock,  that,  near  Cape 
de  la  Brea*,  but  at  eighty  feet  distance  fhmi  the 
shore,  a  spring  of  naphtha  rises,  the  smell  of  which 
spreads  itself  into  the  interior  of  the  peninsula. 
You  must  wade  into  the  sea  up  to  the  waist,  to 
examine  this  interesting  phenomenon*  The 
waters  are  covered  with  zostera;  and  in  the 
midst  of  a  very  extensive  bank  of  weeds  (d^her* 
bes),  we  distinguish  a  free  and  circular  spot  of 
three  feet  diameter,  on  which  swim  a  few  scat- 
tered masses  of  ulva  lactuca.  Here  the  springs 
are  found.    The  bottom  of  the  gulf  is  covered 

*  Tar  Cape.    The  gpreatest  reaeiroir  of  petroleum  (ckapO' 
poie)  is  that  of  the  island  of  Trinidad,  which  has  beeo  d&> 
scribed  by  Span,  Hatchet  AMlersoD*  and  Oanxion  Lavajsse. 
(Voy.aox  Isles  de  Trinidad  et  de  Tobago, t  i»  p.  M  to  30. 
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with  sand  ;  and  the  petroleum,  which^  from  its 
transparency,  and  it*8  yellow  color,  resembles  the 
real  naphtha,  rises  in  jets,  accompanied  by  air 
bubbles.  On  treading  down  the  bottom  with 
the  foot,  we  perceive,  that  these  little  springs 
change  their  place.  The  naphtha  corers  the  sur- 
fece  of  the  sea  to  more  than  a  thousand  feet 
distance.  If  we  suppose  the  ^p  of  the  strata 
to  be  regular,  the  mica-slate  must  be  but  a  few 
toises  below  the  sand. 

We  have  already  observed,  that  the  muriati- 
ferous  clay  of  Araya  contains  solid  and  friable 
petroleum.  This  geological  connection  between 
the  muriat  of  soda  and  the  bitumens  is  evident 
wherever  there  are  mines  of  gem  salt  or  salt 
springs :  but  a  very  remarkable  fact  is  the  ex- 
istence of  a  fountain  of  naphtha  in  a  primitive 
formation.  All  those  hitherto  known  belong  to 
secondary  mountains*;  and  this  situation  of 
them  seemed  to  £aYOur  the  idea,  that  all  mi- 
neral bitumens  were  owing  to  the  destruction 
of  vegetables  and  animals  -f*,  or  to  the  burning 
of  coal.  In  the  peninsula  of  Araya,  the  naph- 
tha flows  from  the  primitive  rock  itself;  and 
this  phenomenon  acquires  new  importance, 
when  we  recollect,  that  the  same  primitive  rocks 

*  Pietra  mala;  Fanano;  Mont-Zibio*  Amiano,  where 
are  the  springs  that  furnish  the  naphtha  emplo^red  in  lighting 
the  city  of  Genoa ;  Bakoa ;  &c. 

i  Hatchet^  in  the  Trans,  of  the  Lin.  Scolfity,  1798,  p«tW« 

2p2. 
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contain  the  subterraneous  fires,  that  on  the  brink 
of  burning  craters  the  smell  of  petroleum  is  per- 
oeived  from  time  to  time,  and  that  the  greater 
part  of  the  hot  springs  of  America  rise  from 
gneiss  and  micaceous  schist. 

After  having  examined  the  environs  of  Mani- 
quarez,  we  embarked  at  night  in  a  fishing  boat 
for  Cumana.  Nothing  is  a  better  proof  o{  the 
calmness  of  the  sea  of  these  regions,  than  the 
extreme  smallness  and  wretched  state  of  these 
boats,  which  carry  a  very  high  sail.  That  we 
chose  as  the  least  damaged  was  so  leaky,  that  the 
pilot's  son  was  constantly  employed  in  baling  outf 
the  water  with  a  tutuma,  or  shell  of  the  cres- 
centia  cujete  (calebash).  It  often  happens  in  the 
gulf  of  Cariaco,  and  especially  to  the  north  of  the 
peninsula  of  Araya,  that  the  canoes  loaded  with 
cocoas  are  overset  in  sailing  too  near  the  wind, 
and  against  the  waves.  These  accidents  are  to 
be  dreaded  only  by  passengers  little  accustcmi* 
ed  to  swimming ;  for  if  the  canoe  be  managed 
by  an  Indian  fisherman  and  his  son,  the  father 
gets  right  the  boat  and  empties  it  of  water, 
while  the  son  swims  about  collecting  the  cocoa 
nuts.  In  less  than  a  quarter  of  an  hour,  the 
canoe  is  again  under  sail,  without  a  single  com- 
plaint on  the  part  of  the  Indian,  who  meets  the 
accident  with  calm  unshaken  indifference. 

The  inhabitants  of  Araya,  whom  we  visited  a 
second  time  on  returning  from  the  Oroonoko,  did 
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not  forget,  that  their  peninsula  was  one  of  the 
points  first  peopled  by  the  Spaniai-ds.  They  love 
to  talk  of  the  pearl  fishery ;  of  the  ruins  of  the 
castle  of  St.  Jago,  wl^h  they  hope  to  see  some 
day  rebuilt ;  and  of  eyery  thing  that  recalls  to 
mind  the  ancient  splendour  of  those  countries. 
In  China  and  Japan  those  inventions  are  con- 
sidered as  recent,  which  have  not  been  known 
above  two  thousand  years;  in  the  European 
colonies  an  event  appears  extremely  old,  if  it 
dates  back  thfee  centuries,  or  about  the  period 
of  the  discovery  of  America. 

This  absence  of  memorials,  which  charac-* 
terizes  new  liations,  both  in  the  United  States^ 
and  iq  the  Spanish  and  Portuguese  possessions, 
is  well  worthy  of  attention.  The  void  has  UQt 
only  something  painful  to  the^  traveller,  who 
finds  himself  deprived  of  the  most  delightful  en- 
joyments of  the  imagination  ;  it  has  also  an  in- 
fluence on  the  greater  or  less  powerful  ties,  that 
bind  the  colonist  to  the  soil  on  which  he  dwells, 
to  the  form  of  the  rocks  surrounding  his  hut, 
and  to  the  trees  which  have  shaded  his  cradle. 

Among  the  ancients,  the  Phoenicians  and  the 
Greeks,  for  instance,  traditions  and  national  re- 
membrances  passed  from  the  mother  country, 
to  the  colonies  ;  where,  perpetuated  from  genera., 
tion  to  generation,  they  never  ceased  to  have  a 
favorable  influence  on  the  opinions,  the  man- 
ners, and  the  policy  of  the  colonists.    The  cli- 
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mates  of  these  first  establishments  beyond  the 
seas  differed  but  little  from  those  of  the  mother 
country.    The  Greeks  of  Asia  Minor  and  Sicily 
were  not  strangers  to  the  inhabitants  of  Argos, 
Athens,  and  Corinth,  from  whom  they  boasted 
their  descent.    A  great  analogy  of  manners  con- 
tributed to  cement  the  union,  which  was  found- 
ed on  reli^ous  and  political  interests.    The  co- 
lonists frequently  offered  the  first  fioiits  of  their 
harvests  in  the  temples  of  the  metropolis ;  and 
when  by  some  sinister  accident  the  sacred  fire 
was  extinguished  on  the  altars  of  Hestia,  mes- 
sengers were  sent  from  the  farther  part  of  Ionia, 
to   rekindle  the  flame  at  the   Prytancion   of 
Greece*.    Every  where,  in  Cyrene,  as  well  as 
on  the  banks  of  the  Meeotis,  the  inhabitants 
carefully  preserved  the  traditions  of  the  mother 
country.    Other  remembrances,  equally  fitted 
to  affect  the  imagination,  were  attached  to  the 
colonies  themselves.      They  had  their  sacred 
groves,  their  tutelary  divinities,  their  local  my- 
thology, and,  what  gave  life  and  durability  to 
the  fictions  of  the  first  ages,  they  had  poets,  who 
extended  their  glory  as  far  as  the  metropolis 
itselfi. 

These  advantages,  and  many  others,  are  want* 
ing  in  modern  colonies.    The  greater  part  are 

^  Clcpner,  Bitt  des  prftnien  Temps  de  la  Grke,  X.  ii,  p.  OT. 
(t  i,  p.  188.) 
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settled  in  a  zone,  where  the  climate,  the  produc- 
tions, the  aspect  of  the  sky,  and  the  scenery  #f 
ihe  landscape,  differ  altogether  from  those  of  £u- 
r(^.    The   colonist  vainly  bestows  on  moun- 
tains, rivers,  and  vallies,  those  names,  which  call 
to  his  remembrance  the  sites  of  the  mother 
country ;  these  names  soon  lose  their  attraction, 
and  have  no  meaning  with  the  generations  that 
succeed.    Under  the  influence  of  an  exotic  na- 
ture, habits  are  generated,  that  are  adapted  to 
new  wants ;  national  remembrances  are  insen- 
sibly efl^ed ;  and  those  that  remedn,  like  phan- 
toms of  the  imagination,  have  neither  '^  a  local 
habitation,  nor  a  name.**    The  glory  of  Don  Pe- 
lagio,  and  of  the  Cid  Campeador,Jias  penetrated 
even  to  the  mountains  and  forests  of  America : 
the  people  sometimes  pronounce  these  illustrious 
names ;  but  tbey  form  no  other  notions  of  their 
existence,  than  that  of  heroes  belonging  to  some 
vague  period  of  fabulous  times. 
.  This  foreign  Armament,  this  contrast  of  cli- 
mate, this  physical  conformation  of  the  country, 
have  a  more  decided  effect  on  the  state  of  soci- 
ety in  the  colonies,  than  the  absolute  distance  of 
the  mother  country.    Such  is  the  improved  state 
of  modern  navigation,  that  the  mouths  of  the 
Oroonoko  and  of  the  Rio  de  la  Plata  seem  more 
contiguous  to  Spain,  than  in  former  times  Pha- 
sis  and  Tartessus  did  to  the  coasts  of  Greece 
and  Phoenicia.     We  even  observe,  that,  in  re* 
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gtms  equally  remote,  the  manners  and  traditiokis 
of  Europe  are  more  habitually  preserved  in  the 
temperate  zone,  and  on  the  ridges  of  the  equa- 
torial mountains,  than  in  the  plains  of  the  tor- 
rid zone.  I^milarity  of  situation  contributes  in 
a  certain  degree  to  maintain  more  intimate  con- 
nections between  the  colonists  and  the  metropo- 
lis. This  influence  of  physical  causes  in  the 
state  of  infant  societies  is  particularly  manifest^ 
ed,  when  it  concerns  portions  of  people  of  the 
same  race,  who  have  been  recently  separated  from 
each  other.  In  traversing  the  regions  of  the  New 
World,  we  imagine  that  we  find  more  traditions^ 
a  greater  freshness  in  the  remembrances  of  the 
tnOther  country,  wherever  the  climate  permits 
the  cultivation  of  com.  In  this  point  of  view^ 
Ifennsylvania,  New  Mexico,  and  Chili,  resem- 
ble those  elevated  plains  of  Quito  and  Neir 
Spain,  which  are  covered  with  oaks  and  with 
firs. 

Amoiig  the  ancients,  history,  religious  opin- 
ions, and  the  physical  state  of  a  country,  were 
linked  together  by  indissoluble  ties.  The  colo- 
nist must  have  renounced  the  faith  transmitted 
to  him  by  his  ancestors,  could  he  bave  forgotten 
the  aspect  of  the  sites,  and  the  ancient  revolu- 
tions of  the  mother  country.  With  modem  na- 
tions, religion  no  longer  wears,  if  I  may  use  the 
expression,  a  local  tink  Christianity,  in  fur* 
nishing  new  kieas,  and  opening  a  wider  raiigt 
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to  the  exercise  of  thjs  intellpctuai  Acuities ;  in 
doclaringy  that  all  nations  of  wen  that  dwell  q^ 
the  face  of  the  Earth  are  macle  of  one  blop4» 
and  members  of  the  same  family ;  Irns  weaUen-r 
ed  every  exclusive  sentiment^  and  has  sprea4 
through  both  Worlds  the  ancient  traditions  of 
the  East  with  those  thit  are  peculiarly  it's  own. 
Nations  of  different  origin,  and  discord^qt  i4ir 
cmis,  have  received  from  this  common  institntioQ 
common  remembrances ;  and  the  establishmeial 
of  the  missions,  alter  having  laid  the  foundar 
tions  of  civilization  in  a  great,  part  of  the  New 
Continent,  has  given  to  cosmogonic  and  religious 
ideas  a  marked  preeminence  over  remembrances 
that  were  merely  national. 

But  this  is  not  all ;  the  American  colonies  are 
almost  all  founded  in  countries,  where  the  gene^ 
rations  that  are  extinct  have  left  scarcely  any 
trace  of  their  existence.  At  the  mouth  of  the 
Bio  Gila,  on  the  banks  of  the  Missouri,  in  the 
plains  that  extend  to  the  east  of  the  Andes,  trar 
ditions  date  no  farther  back  than  a  century.  A^ 
Peru,  Guatimala,  and  Me^co,  ruins  of  edificeais 
historical  paintings,  £^nd  monumeiits  of  sculp- 
ture, attest,  it  is  true,  the  ancient  civilization  of 
the  natives;  but  in  a  whole  province  we  find 
very  few  families,  who  have  just  ideas  relative 
to  the  history  of  the  Incas,  and  of  the  Mexican 
princes.  The  native  has  preserved  his  language^ 
his  dress,  and  his  national  character ;  but  the 
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disappearance  of  the  quippus,  and  ot  symboHe 
paintings,  the  introdnction  of  Christianity,  and 
other  circumstances,  which  I  hare  elsewhere 
developed,  have  gradually  extinguished  historic 
cal  and  religious  traditions.  On  the  other  hand, 
the  colonist  of  European  race  disdains  whatever 
relates  to  the  conquered  people.  Placed  be* 
tween  the  remembrances  of  the  mother  country, 
and  those  of  the  country  where  he  first  drew  hk 
breath,  he  considers  both  with  equal  indiffer- 
ence; and  in  a  climate  where  the  equality  of 
seasons  renders  the  succession  of  years  almoBt 
imperceptible,  he  abandons  himself  to  the  enjoy* 
ments  of  the  present  moment,  and  scarcely  casta 
back  a  look  on  the  times  that  are  past. 

What  a  difference  also  between  the  monoto- 
nous history  of  modem  colonies,  and  the  varied 
picture  exhibited  by  the  legislation,  the  manners^ 
and  the  political  revolutions  of  the  colonies  of 
the  ancients  !  Their  intellectual  culture,  modi- 
fied by  the  different  forms  of  their  government, 
often  excited  the  envy  of  the  mother  countries; 
and  by  this  happy  rivalship  arts  and  letters  at* 
tained  the  highest  degree  of  splendor  in  Ionia, 
in  Grsecia  Magna,  and  in  Sicily.  In  our  days, 
on  the  contrary,  the  colonies  have  neither  his* 
tory,  nor  national  literature.  Those  of  the  New 
World  have  never  had  powerful  neighbours,  and 
there  the  state  of  society  has  undergone  only 
imperceptible  changes.    Without  political  eadst- 
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ence,  these  settlements,  formed  for  commerce  or 
for  agriculture^  have  taken  but  a  pas&dve  part  in 
the  great  agitations  of  the  World.  The  history 
of  modem  colonies  affords  but  two  memorable 
events:  their  foundation,  and  their  separation 
from  the  mother  country.  The  first  of  these 
events  is  rich  in  remembrances,  which  essentially 
belong  to  the  countries  occupied  by  the  colonists  3 
but,  for  firom  recalling  to  mind  the  peaceful-pro^ 
gress  of  industry,  or  the  improvement  of  colonial 
legislation,  acts  of  violence  and  in|ustice  only 
protrude  themselves  on  the  scene.  What  charm 
can  those  extraordinary  times  present,  Ivhen, 
imder  the  reign  of  Charles  the  Fifth,  the  Casti- 
lians  displayed  more  courage  than  virtue  ?  and 
when  chivalrous  honour,  like  the  glory  of  arms, 
was  sullied  by  fanaticism  and  the  thirst  of 
riches?  The  colonists,  of  mild  character,  are 
freed  by  their  situation  from  national  prejudices, 
appreciate  at  their  just  value  the  exploits  of  the 
conquest.  The  men  who  figured  at  that  period 
were  Europeans.;  they  were  the  j&ldiers  of  the 
mother  country ;  they  appear  as  strangers  to  the 
inhabitants  of  the  colonies,  for  three  ages  have 
been  sufficient  to  dissolve  the  ties  of  blood. 
Among  the  canquistadores,  no  doubt,  some  up- 
right and  generous  men  may  be  found ;  but, 
mingled  in  the  mass,  they  have  been  unable  to 
escape  the  general  proscription. 
I  believe,  that  I  have  indicated  the  principal 
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oauMfl,  wluch  in  modern  oolonicB  have  dispelled 
national  remraoibrances,  without  nobly  filling 
tjieir  place  by  others  relative  to  the  country 
nevrly  inhabited.  This  circumstance,  we  cannot 
sufficiently  Kpeat,  exercises  a  great  influence 
over  the  situation  of  the  colonists.  In  the 
stormy  times  of  a  political  regeneration,  they 
find  themselves  isolated,  like  a  people  who,  re- 
nouncing the  study  of  it*s  annals,  should  cease 
to  derive  lesscms  of  wisdom  from  the  misfor- 
tunes of  preceding  ages. 
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